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Appalachian Valley Pilgrimage 


By Caruceise Bere Parwer 


Mhestrations by National Geographic Photographer Justin Locke 


Eo gigantic furrow, the Great Appa- 

luchian Valley plows deep into the face 

of the United creating a con- 
tinoous corridor from New York te Alutama. 
Between Carlisle, Pennsylvania, and Natural 
Bridve, Wirginitt, lie throe sectiina of this 
Nature-chiséled pathway—the Cumbertane. 
Hagerstown, and Shenandoah Valleys, 

The day I entered the Valley, 2 brisk 
autumn breeze was wafting the cidery tang 
of apples. Nature blended flaming red-gold, 
deep purple. and brilliant yellow upon the 
Valley canvas. The green countryside was 
touched with reddish-yellow of ripening 
peaches and apples hanging beavy on beni- 
inw branches, [Lt was a land of beauty and 
of peace. 

Less than a cent) ago the quiet of this 
swene was shattered by cannons” oar and 
shrieking shelle as anmies of the Blue and 
Gray locked in struggle. 

There is much more in the Valley now thin 
apples, pastoral scenes, und Civil War buttle- 
field sites. From its factories. airplanes and 
air-conditioning units, plastics and pipe organs, 
rayon and rubber heels, tries, furniture, and 
textiles carry this area's industri: stamp over 
land and sen, 


A Land of Native Americans 


Throughout its tountain-hurdered length of 
some 2750 miles this Valley area contains more 
thin 600 diversified industeial plants. Scarcely 
larger in aren than Connecticut, its 13 counties 
shelter nearly half a million people, of whom 
92 percent are mitive Americans. 

Early settlers in the Valley wilderness built 
homes first, churches and schools second, and 


roads third, Where east-west and north-south 
roads ciime together, towns sprang up; today 
they are found every few miles along the 
famous Valley Pike (U.S, 11), 

But Valley people think counties rather 
than towns, with the local pride found in 
English counties, 

Tn Cumberland ‘Valley three towns on the 
Pike wre spaced 10 miles apari, Shippenshurg, 
Chambersburg, and Greencastle. I asked a 
i historian why, 

Shurchgoing Scotch-Irish settlers, spaced 
them that way so that folks liviag between 
the towns could get to church on time,” he 
fold me, “Travel was so slow in those days 
a man couldn't get te a morni rvice if 
he had to go more than five mil 

Today you can hep in your car after break- 
fast at Carlisle and be in Pittsburgh for lunch, 
The 160-mile Pennsylvania Turnpike brings 
industrial Pitishungh within four ceiving howrs 
Of the State capital, Hurrishurg, 

Most Cumberland Valley towns have. a 
public square. Wide, sharly streets radiate 
four ways from the square in Carlisle, seat of 
Cumberland County. Today o traffic light 
regulates automobiles and pedestrians crossing 
the square where, in the autumn of 1753, 
feather-erested Indians tallecl over peace 
terms with Benjamin Prankjin, 

On the northwest corner stands the First 
Presbyterian Church, Here, in 1774, indig- 
nant citizens met to protest the closing of the 
Port of Boston, George Washington, who 
in Carlishe to quell the Whicky Insurrec- 
of 1794, worshiped in this chureh. 

At the Battle of Monmouth, New Jersey, 
Carlisle's Mary Hays carried water in 9 
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exington, Virginia 
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Beloved’ by all Hagerstown residents is 
“Litthe Heiskell,” the Hessian suldier weather 
vane slop the City Hall, Fashioned from 

wrought iron with hammer and chisel by a 
Hessian tinsmith, Livle Heiskell stood guard 
over the city from 1769 until a Civil War 
bullet found its way to his heart, Today he 
has 2 place of honor in the City Hill's 
museum, and astride the steeple of “the new 
City Hall is a replica, 

Southward through Maryland, Hagerstown 
Valley is guarded on the east by ‘South Moun. 
tain, long linked with Irgends of mountain 
folk, descendants of Germim settlers, Now 
the plder generation of mountaineers has died 
aod younger people for the most part have 
hot retsited the folklore and magic cures. 

South Mountain's magic cure for dropsy: 
take three pints of vinegar, une ounce juniper 
berries, ene qunce squills, one gill mustard 
seed, ane handful ey root, two handfuls 
horse-radish root, 4 egether and bell in 
anciron pot. Take a joealicefil three times 
a day before each meal, 


Shenandoah, Ancient River Pirate 


Eons ago the Shenandoah sector of the Val- 
Tey wis a limestone plateau level with the 
Blue Ridge. Streams rising in the Alleghenies 
flowed siutheastward across the Valley to 
Chesapeake Bay. When the soft limestone 
hed eroded more rapidly than the hard rocks 
of the Blue Ridge, the buccaneer Shenandoah 
River seized the chance to “pirate” the waters 
of Beaverdam and Goose Creeks, and of Rap- 
pahannock, Rapidwn, and Rivanna Rivers. 
And today “wind gaps” through the Blue 
Ridge are montiments to the Shenandoah's 
piracy” 

Harpers Ferry starts at the top of « moun- 
tain, cousts down the steep side of Tt, and stops 
abraptly where the Shenandouh River meets 
the Potomac, 1 climbed the mountain for a 
look at the view that Thomas Jefferson said. 
was worth a voyage across-the Atluntic. Be- 
law, the buecaneer Shenandoah poured its 
Hiquid wealth into the tushing, rowring Moto- 
macy Stronger than other ancient transverse 
Valley rivers, the Potomac cuts a deep gorge 
inty the Blue Ridge. 

When 1 was a child my parents took me 
to Harpers Ferry (page 2). There a guide 
hal told me that | was standing im two States 
with my band ona third, L think, now, he 
mist have been pulling my lea—ht would have 
had to be longer than it was to stretch across 
the Shenandoah! But it is true that West 
Virginia, at H rs Forry, does stivk out ies 
fongue at Maryland and Virginia. 

Sandwiched between the Virginia and Marv- 


land State lines. rhe West Virginia counties of 
Jefferson and Berkoley ure separated from the 
rest of the State by the Allegheny Mountains, 
Now a part af the Eastern Panhandle section 
of West Virgittia, these counties formerly be- 
longed to Virsrinia. 

At Charles Town, seat.of Jefferson Comty, 
the courthouse where John Brown was. tried 
and convicted for treason is still in use 

Somnolent Charles Town wakes up twice a 
year when. horse-racing fans pour in to visit 
the mice track, overilaw tree-shaded streets, 
and clamor for cooms in the hotel. 


Washington Family Estates Restored 


George Washington’s brothers and their de- 
scendants once owned much of the countryside 
surrounding Ranson, West Virginia, ‘Today, 
235 miles of whitewashed fences enclose the 
‘Washington estates. restored by a West Vir- 
ginia industrialist, R. J, Funkhouser, His 


O'Sullivan Farms (named for the culobber core 
poration), including 16 historic homes and 
farms, cover more than 6,000 acres, 

Built by two of Washington's grandnephews, 
restored 34-rnom Claymont Court and smaller 
Blakeley are seats of O'Sullivan Farms’ cattle 


colonial plantation the Farms form a 
community which is practically sli-sustaining- 
When [ visited Claymont Court, Mr. Funk- 
houser's home, the frozen-food unit was well 
stocked with meat, chickens, and fresh vege- 
tables, all products of the farm. Milk and 
butter were supplied by O'Sullivan cows 

Mr. Funkbouser also bought and restored 
Happy Retreat, honie of Charles W: sr DOL. 
Though within the Charles Town limits, it is 
included in the Farms, 

Berkeley County's seat, Martinsburg, works 
hatd. Smoke belehing from foetories and 
freight-yard trains pervades the bustling 
streets of the business section. One factory 
produces more than 18,000,000 bricks an- 
nually, enough to builel 1,800 six-room birick- 
faced bungalows, 

Large mills of the Interwoven Stocking 
Company, makers of men’s socks, turn out 
almost 25,000,000 puirs a year, enough to 
mect the needs of about q third the male 
population of the United States (page 29), 


*See “Pirate Rivers and Their Prizes,” by John 
Oliver La Gorce, Nariowat Gruekarinc MAvAriNE, 
July, 1926, 

See. m the Natrowan 
"Potemac, River af Desti 
July od and 
Ralph & August, L948. 

¢ See “Weet Viruinias Treasse Chest of Enelusiry," 
by Enrique C. Canuva, Navioxan Geocnarii: Mate 
zine, August, 1940. 
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Clarke snd Frederick Counties mark the 
bezinning of Virginia in the Valley. The 
former, smallest of the 13 cotnties, yiellls 
apples and thoroughbred horses. This is the 
settlers came from Tide- 
homas Lord Fairfax, Eng- 
in, settled ot Greenway Court 
ung George Washington the job 
of surveying the mote than 5,000,000-ucre 
proprietary of the Northern Neck of Virginia.* 
Tradition says that a disappointment in love 
made Fairfax a misogynist and that no woman 
was allowed on his estate. 

Throvgh a grant by Lord Fairfax, Matthew 
Page inherited land in Clarke County on 
which he built Annfield (page 9), Present 
owners now use the original spelling, although 
for many years the estate was known a= Anne= 
field, ‘The Custis. family Bible says Mrs, 
Robert E Lee was bor here 

From, Clarke County's seat, Berryville, to 
Winch . seat of Frederick County, the 
winding road passes through the vast apple 
orchards of Tnited States Senator Harry Flood 
Byrd (page 25), 

From wind-swept summits of the Appa- 
Tnchians the Valley is a patchwork quilt of 
green, brown, and golden fields through which 
the Shenandonh weaves a curving silver thread, 
It’s like looking through the large end of a 
telescope and seving far helow. tiny towns with 
dollhouses. But these “tiny"’ towns, WInches- 
fer, Staunton, and Waynesboro, are industrial 
cities, each with populations of more than 
10,000 perscins. 


inchester, Old in Years, Modern in Ways 


Oldest Virginia city west of the Blue Ridge. 
Winchester was founded in 1744 by Col. James 
Wend. In 1752 it was named for his birth- 
place, Winchester, England. In its older see- 
tion Hewses buflt Mush with shaded streets 
hide their gardens In the rear; newer homes 
prowdly display their lower heds in. front. 

Largest industrial plant in Winchester is 
the O'Sullivan Rubber Corporation, origina- 
tors of rubber heels for shoes, This planj 
turns out 150,000 palrs of rubber heels and 
soles a day (page 29). 

Symbol nf Winchester is the apple. 1 vis- 
ited one of the town's big cold-storage apple 
plants and saw room after room filled with 
apples, in crates and bushel baskets, One 
roam was so chock-full of loose apples that 
walls had disappeared from view and only a 
portion of the ceiling was visible, 

Of the average 2,500,000 hushels-of apples 
from Frederick County's. 700,000 trees, this 
one plant can hold a million and a half, 

From all putts of the country thousands 


come exch year to see the Apple Blossom 
Festival, hell on the campus of privately en- 
dowed Handley Public High School, 

Wandering along Winchester’s streets, whose 
names reveal the nationality of her founders, 
visitors linger to see historic shrines. Within 
one block on Peyton Street are the site of 
Fort Loudoun, built by George Washington 
for defense against French and Indians, ated 
the house where Stonewall Jucksom bad his 
headquarters during Civil War days. 

‘On Amberst Street is the house where Daniel 
Morgan, Revolutionary hero of Suratoga and 
Cowpens, died. 

From the present Blks Club building on 
Piccadilly Street Philip Sheridan began his 
famous ride to Cedar Creek, 

During the Civil War the Shenandoah Val- 
ley was called the “granary of the Canfoder- 
acy." Winchester, northern gateway to, the 
Confederacy, changed hands more than 70 
times, Both Federal and Confederate troops 
marched up and down the Valley Fike ss 
many times that it was known as “the soldiers! 
racecourse,” 

Between Front Royal and Strasburg looms 
rugged Massanutten Mountain, the range 
which cuts the Valley in two for about 50 
miles. “Here the Shenandegh ‘divides into two 
branches, the North Fork draining the wider 
western villey, the South Fork meandering 
through the narrow eastern valley, 

Explorer John Lederer, reputed to have 
been the first white man ty see Shenandoah 
Valley, may have come through a gap near 
Front Royal in 1670, Looking down at the 
curling white smoke rising from Front Royal's 
fnetories, T wondered what he would think if 
he could see it now. 

Front Royal, seat of Warren County, fs the 
northern gateway to Shenandoah National 
Park. Today the town is dominated by a 

viscose rayon plant, which employs 3,000 
people. When T first visited the sleepy rural 
village in 1940, it was beginning to tecover 
from the sudden influx of tourists streaming 
southward to the park. Hones hac bung out 
neon signs ta uttract them; restaurants, gas 
stations, and “we olde gifte shoppes” had 
mushroomed up and down the main street, 

Shenandoah National Park, extending 65 
miles along the crest of the Blue Ridge from 
Front Royal to the nity of Waynesboro, 
Virginia, has about 194,000 acres “Altituctes 
vary from 600 feet sbewe sea level at the 
northern entrance to 4,049 at the summit of 
Hawksbill Mountain, 

“See "The Travels of George Washington” by; 
William Jowph Showuller, Namexar Grocuasie 
Macarvn, fanmary, 142 
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visited had a picture of Christ on the wall and 
® Bible on the table, And in almost every 
house, simple homespun prayers were offered 
for the minister and sometimes for me, too, 
with a sincerity that touched the heart, 

Our first stop was in the Mill Creek section 
fear Luray, seit of Page County, where we 
visited Hob Lam and his wile, Lessie, Bob, 
who had formerly lived in the park anea, had 
been able to buy his farm when he moved, 
portly with money earned by raising ginseng, 
an herb exported largely to China. 


‘Quaint Speech and Archaic English 


“Do stay for funch," Mrs. Lam said, “But 
Tm a warnin’ yer, a xhort horse don't need 
ne ct ‘1 

“AVbat does that mean?” 1 asked, 

“Means f don't have much to offer yer, so 
it won't take long to fix if.” 

When we sat down to 4 table loaded with 
roast pork tenderloin, string beans, hot bie 
‘cuits, scalloped potatoes, hot applesauce, cake, 
and steaming coffee, 1 wondered what along” 
horse would have provided. Except for the 
coffer, all the food was raised on thelr farm. 

‘The Moe Ridge is composed of a mumber of 
ranges With hollows, or smuill vallews. between 
them. A small cabin in @ hollow high up in 
the mountains outside the purk was our second 
stop. I met a widow whose husband had died 
before she had ta move out of the park, 

“Who built your house for you?" [ asked. 

“The men from hyarabouts give what time 
they could and tne fer me. “They sure 
holped ime aplenty.” 

The use of the archaic word “holped,” for 
“helped,” was the only time T beard old 
English spoken when I was in the mountains: 

Torrential downpours made hard driving up 
steep, slippery clay roads. In search of m 
singer of Old World ballads, 1 trie one doy 
to drive the Geographic car up one of these 
slick roads, with po luck, We took te the 
foot trail and, after climbing « mile through 
oozing mud, came to a clearing high on a 
windy hill, There, snuggling down inte the 
ground as if to protect itself against the 
weather, was a rough-hewn lug cabin. 

Through the window L hiard the strains of 
a hillbilly song, the pnly one T heard while in 
the mountains, Cin the front porch a young 
girl was beating a rag rug in time to the music, 
broadcast from a Jocal radio station! 

The litle olf lady who had ance suns 
ballads couldn't, or perhaps was too shy, to 
remember any of the words or the tunes. 

But the wet efmb up the mountain was 
worth while when, sluwly shaking her head, 
she said, “We don't get together to more to 


sing. Seems like thar's so much ahustlin' and 
abustlin’ in the world nowadays, folks don't 
howe time for them kimla things ng more. 
But T do listen to the radio.” 

Her few worels told the story of how modern 
civilization has brought 2 different way of life 
to the mountain people. 

Tn a crowded one-roun school some of the 
children grouped themselves atound the center 
stove and sang:the ballad of Little Doris Dean 
for me, Written by one of the mountain folk 
in 1944, the ballad tells of a: four-year-old 
girl who wandered away from her mountain 
home in the Blue Ridge. Tt begins: 


At the foot of thy Mie Ridge Mountatt, 
By the rest of the world unseen, 

Stands o litth mountain cabln, 

‘The home of Dean, 

‘The fisst four Tittle summers 

She played aevund its door. 

And then it seemed that Doris thought 
‘There wann't ron nO More. 


‘Later 1 talked with one of the searchers, a 
God-fearing mountain man, “We found ber 
with rattlesnakes all aroutd ber,” he told me. 
“But them snakes didn't tech her, Yer know 
why, ma'am? “Twas cus the hund of the 
Lord was on little Doris Dean” 

Valley-bisecting Massanutten separates the 
counties of Page and Warren from Shenandoah 
County. Connecting tink is the curving Luray- 
New Market pond (U.S, 210), which follows 
an old Indian trail up the mountain, 

Shenandonh County, named for the river 
which winds slowly through the land, was 
German farmers attracted to Its 
Road mileage between Sirashurg 
and Woodstock, the county seat, is only 12 
miles_ bat between the two towns the bro 
silver ribbon of the North Fork of the Shenan- 
doah River loops back on itself several times, 
making the river distance JO miles. 

South of New Market a roatiside marker 
designates the southwestern boundary af Lord 
Fairfax’s land grant. 

Near by, the Greer-Hale Chinchilla Ranch 
specialiass in the breeding of these Tittle 
rodents, In one house, air-conditioned in 
simmer and heated in winter, each pair of 
chinchillas has its own apartment and nursery 

The Shenandogh Valley is visited by thou- 
sands each year. Recently your ely re- 
ceived a letter from a member in Boraluty, 
India, who plans a trip to the United States 
and yearns “lo travel down the exst coast, 
et aaa attention to the Shenandoah 
yihey, 

Fair are her meadows, fairer still her misty 
mountains; but under the Valley's floor 
Nature has carved masterpieces, the famous 
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Today, milk, poultry, meat packing, cold 
storge, and electric cooperative associations 
ure mutually owned ona o . 

Rockingham calls itself the “turkey capital 
of the East." Last year the county produced 
500,000 turkeys, almost half of the State's 
entire crop. Tt takes seven months to produce 
one 20-pound turkey, But at Broadway, 
Virginia, a processing plant can dress 5,000 
Thankssiving birds a 

Farmers ate not ne- of two-crop men. 
On individual farms turkey raising is worked 
in wilh crop rotation, Blead-tested poultry 
ix ntirsed in, the midst of an apple orchsrd: 
pr milk cows and beef cattle graze on one 
‘hill while sheep jump lightly aver rocks in 
ire: field. 

Practically every sizable town hits a eo 
operative coldl-starnge locker plant for freez- 
ing and storing foods (page 18), Farmers 
slaughter their cattle and hogs and store their 
meat in rented individual lockers. 


Vitamins and Antibiotics from Elkton 


Near Elkton, onetime camping ground for 
Stonewall Jackson's army, Merck & (o,, Inc,, 
nmamifacturing chemists, supplied our armed 
forces during World War 1 with tons of anti- 
malarial atabrine, Today the plant helps 
supply vitumin-conscieus Americans with thia~ 
mine snd riboflavin and produces the new 
antibiotics, streplumycin, dihydtostreptomy- 
cin, and penicillin (page 7) 

At Harrisonburg, the Bible School of cm 
educational Eastern Mennonite College trains 
students to serve in the Mennonite Church, 
1 was the afternoon recreation period when 
T arrived, Wearing white caps so tiny that 
they louked like baby bonnets und sarmed with 
tennis rackets, girls poured out of the huild- 
ings. Reaching almost to the tops of their 
ankle-laced tennis shoes, their gay print dresses: 
were a contrast to black cotton stockings, 

When | mentioned the color and length of 
the dresses iy a school pfficial, she replied, 
“T believe you have in mind the Amish Men- 
nonites, We are more liberal As to length, 
we do not prohibit the girl: from wearing: 
shorter dresses, We leave that to the dictates 
of euch girl's conscience.” 

Coming ont of the building, 1 heard that 
American twe-toned “wolf whistle,” with the 
necent (nthe lost tone. Written, it might look 
something like “Whew—arkew!" 1 couldn't 
repress a siiile when, looking in the direction 
from which tho whistle came, | saw two teen- 
aged Mennonite boys waving to me. 

Today in the Shenandoah Valley rural 
singers use some of the same syllables em- 
ployed in medieval times. Because they sing 


la, fa, sol, la, and mi, instead of do, 
2 fit, sel, dn, and ti, they are called 
“fasola” singers. 

In & Blue Ridge mountain cabin T heard 
one of the mountain people sing froma “shape 
note” hymnal, Starting on absolute pitch, 
without the wid of even 4 lumina fork, he sume 
in o high fuldetto, using the syllables, fa, sol, 
la, rather than the words. Te told me his 
singing-master father taught him to “hear” the 
musical sound of each note by its shape. 

Ata farm near Harrisonburg, German Men- 
Honite Joseph Funk printed his shiape-note 
amore than a century ago. Toy it 
y village of Dayton, Virginia; his de- 
séendants still print shape-note music. 

Stepping off the street into the little pub- 
lishing house, | closed the dose an a modern 
world w spend a delightful half-hour in an 
Old World atmosphere. At his roll-np desk, 
littered with letters, Jedger Luoks. ane sheet 
music, sat Funk's great-grandson, Will H, 
Roebush, puffing on his corn cob pipe. 

“So you want to know something about 
chapé notes, do vou?” he asked, pushing back 
his.-green eyeshade and fumbling through the 
mass of material on the desk for a blank sheet 
of paper, “Can't ever find anything, Got 
hundreds of letters to answer from all parts 
of the country, Answer them myself ‘Our 
books go to every State in. the Uni 

In a fine Spencerian hand he wrote down 
the seven notes and their shapes for me: 
do, J; re,—; mi, @; fa, &; sol, O; la, 
and ti, F: 

Augusta Cotinty, Rockingham’s sinithern 
neighbor, clings 10 old customs. Eyery year 
a modified jousting tournament is 
base of Natural Chimneys. the seven Cyelo- 
pean towers of rock which fise more thon 
100 feet above x level plain. 

It all started, 1 was told, when 4 local belle, 
courted in the summer of 1821 hy two swains, 


was unuble to choose between them, Someone 
suggested she “bestow hee favor" upon the 
‘The event 


winner of a modified jousting teat. 
was such a success that Valley families have 
held o tournament every year. 


Folklore of Mountain Penple 

Sone of the penple living in the Allegheny 
Mountains have retained the folklore of their 
Seotch-frish, En and German ancestors, 

At a guest lodge in the Alleghenies the 
owner asked me ii 1 had ever heard of the 
custom of “bellsnisaling.”” 

Abdut a week before Christmas the men, 
wearing women’s clothes, and the women, 
dressed in men’s: clothes, all wearing fhome- 
made mmicks, come to her door, she told me, 
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“['m sapposed to guess who they are.’ 
The custom is similar to, begears’ night, 
hefore Holloween, because handouts are ex- 


pected. 

Later 1 found the word is derived from 
German Palatinate dialect, Belvhnickle, or 
Belsh Nickel, meaning Sante Claus, 

‘These people have words of their own, 
Diapers are “hippons” and a chipmunk is 3 
“faerydiddte. 

When a child doesn’t grow, in these moun- 
tains, you measure him with a string, then 
qt the string ina rut in the road, When 2 
car runs ower the string the evil spell will be 
eoken arid the child will’ start growing. 


Staunton: Rollor-conster Town 


Staunton, like Rome. is built on seven hills. 
Legend has it that present steep streets fol- 
lowed Indian trails, On-ane hill is the gleam 
ine white-brick house in which President 
Woodrow Wilson was bora, 

‘This roller-coaster town pioneered the 
council-manager plan of government in 1908. 
Ry the close of 1948, more than 800 cities, 
towns, and counties in the United States had 
adopted this form af government. 

Stannton’s identifying landmark is the twin 
peaks, Betsey Bell and Mary Gray. 

In ald Trinity Church the Virginia Assembly 
tuok refuge during the Revolution, Riding 
back roads, John Jouett, Paul Revere’s Vir- 
ginia counterpart, warned the Virginia Assem- 
bly at Charlottesville and ‘Themis Jefferson 
at Monticello the British were coming. 

At Waynesboro, Virginia, is Fairfax Hall 
Junior College, girls’ school, named ironically 
for the wornan-hating Lord Fairfax (page 171, 

‘In the 1920's the village awoke one morn 
ing, rubbed its sleepy eyes, and founel Todustry 
sitting an its doorstep (page 21), Today, 
with a population of 10,000, the town retains 
the charm and leisurely appearance of a raral 
Southern village. Outstanding visual finger- 
print of industry is the bald scar in the moun- 
tainside above the town, caused by steam 
shovels. digging gravel for Chesapeake anil 
Ohio Railway roadbeds, 

On the Valley Pike between Staunton pnd 
‘Lexington roadside markers point the way to 
the birthplace of Sam Houston, winner of 
Texas independence, and to the litte black- 
smith shop where Cyrus MeCormick perfected 
the reaper, 

At Lexington, seat of Rockbridge County, 
two Confederate generals, Robert E. Lee and 
Stonewnll Jackson, are buried. 

The mellow colonial buildings of Washing- 
ton and Lee University stand beside the 
castellated barracks of Virginia Military Tn- 


stitute, T stopped outside VAIL barracks to 
watch gray-clid cadets salute the statue of 
Jackson, which stands guard over the parade 
ground (page 0). 

On this field ance drilled the former Seere- 
tary of State, George C. Marshall, 

Within these barracks ance taught Matthew 
Fontaine Maury, odeanographer, whose wind 
and current chart of the North Atlantic revo- 
lutionized! the science of navigation, Today 
every pilot chart issued by the Hydrographic 
Office of the United States Navy carries a note 
that it is founded upon Maury’s researches. 

Another man who became a VMI professor. 
John Mercer Brooke, invented) a deep-sea 
xounding appiratus. He and Maury, working 
Kigether in earlier yeurs at the U.S. Naval 
Obsencitery in Washington, B,C. made prac- 
tieahle the laying of the first Atlantic cable. 

Rockbridge, southeramast of pur counties. 
was named for the Natural Bridge of Virginia. 
water-carved limestone block which arches 90 
foe! across a gorge. Everywhere 1 had trav- 
eled in the Valley it seemed that George Wash- 
ington had been there before me. Natural 
Bridge of Virginia was no exception, “The 
initials “GW. on the southeast wall are 
stipposed to have been carved by Washington 
when he surveyed the bridge. 

Thomas Jefferson paid George TM of Eng- 
land 20 shillings for the bridge ond 157 acres 
of land fess than a year before the first shots 
were exchanged between Americans und Brit- 
ish in the Revolution, 

From a sound-reprochicing device at the top 
of the bridge a musical program is presented 
cach night, Strolling toward the bridge, 1 
heard the glorios opening notes of the Pil- 
grims’ Chorus from Tuaniduser. The rich. 
swelling tones of a mighty organ, canght 
under the arch of the bridge, echoed through- 
out the glen until the whole night was filled 
with music. It seemed a fitting climax to 
my journey, T imagined I could hear the 
marching feet of these who had been there 
efore me—Washington, Jefferson, and all the 
countless others who, from the Valley's moun- 
tuinsides, let freedom ring. 

‘The next day, leaving the Valley, I stopped 
for gasoline at a small combination country 
store and qs station. Out hobbled a little 
old man, his face lined with wrinkles. 

“See vou been a lot of places-in this hyar 
country,” he said, looking at the sticker- 
covered bumpers, “Whatcher think of it?” 

“| like this part of the country so much 
I'm going to write a story about it,” [ replied. 

He winked. “Oh, sure, ma'am, So am I— 
some day!” 

Perhaps he'll believe me now, 
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Shells Take You Over World Horizons 


By Rernenroxp Poarr 


HELLS “have everything.” Some stay- 
it-homes collect them as they would 
Stamps or coins, by ordering from a 

catelogue, Others-go. exploring down to the 
sea or up ty the hills, to pick up their speci- 
mens, Shells can be traded with correspond- 
ents in all parts of the world. Once you have 
4 tidy collection, the fan besins. 

I dislike the phrase “shell collecting.” It 
seems to narrow the subject ta accumulat- 
ing or cataloguing. One may enjoy shells 2s 
exquisite jewels. Their beauty is an inspira- 
tion, They have a lore and # languaye, Is 
not a pearl the product of a shell? A: pair 
af amber-colored marginellas make exquisite 
little earrings. 

Many people enjoy them as they delight in 
flowers for colorful arrangements on kitchen 
window sill, living-room tables, mantels, ot 
bookshelves, Glance through the color pages 
in this issue of the Nationa Grooharinie 
Macazixy, with an eye to the decorative 
values of these-radiant tones and patterns, and 
imagine their possibitities (pages 34 and 84), 


Shells. Have Arebion Nights Stories 


Then too, ydu can tell your friends their 
stories, such as the miracle of the octopus in 
the argonaut: the incredible speed by which 
a broad, round moon shell dives into firm 
beach sant to eat-a clam; or the strange way 
a mussel, apparently fixed with tough bonds 
to a tock, moves -about.* 

You can travel with shells, if nat personally, 
at least in books anc} research, to the “steam 
ing stillness of an orchid-scented glade” where 
brilliant land snails are discovered along the 
jungle trails of Cuba or Luzon, For the tree- 
climbing Liguas run-your eye and hand along 
the branches of gumbo limbo and Jamaica 
dogwood on the Florida Keys. 

You may know the fresh sting ef salt sea 
spray and the fragrance of seaweed where the 
mollusks of the Maine coast hide in the tide 
pools and crevices of that wonderland of rocks 
(page 41). 

You can explore along the broad curving 
beach af Indian Rocks, Florida, in pursuit 
of the coquinas that hastily burrow into the 
sand aiter each retreating wave. Li you are 
agile, you will catch thém by the score and 
admire the variety of lovely sunsets painted 
in their porcelain in imitation of the sunsets 
that [luminate the Gulf horizon between the 
casvarina trees (page 48), 

Tn Miami, Florida, a hundred collectors 
specinlizt in tree snails from the Keys and 


a 


Everglades (page 76). They like to-go forth 
todo their own exploring with bimoculars over 
their shoulders and armed with collecting box 
and a sandwich, 

Another person may choose to specialize in 
scallops (Pecten is the scientific name), They 
are a rayil, highly distinctive genus with 
world-wide range {page 49). A big yellow 
scallop comes from the sea near Bar Harbor. 
Maine; a pink scallop from deep water near 
Puget Sound; and the South Pacific abounds 
in scallops ranging from daazling brilliance 
to the most delicate tints, 

There ore many kinds of shells, any one 
group of which has enough alluring material 
for a lifelong stud: chitons, murex, olives, 
cones, snails, clams, tree climbers, linpets, 
rock dwellers—take your choice. 

On the other hand, your speci) interest 
may be a geographical location: the west 
coast of Finrida, the New England shore, the 
Mediterranean, Mauritius, New Caledonia, 
the Mhilippines, the Indian Ocean, the Michi- 
gan lake region, or the hills of Hocking 
County, Ohio. 

Collectors also specialixe in certain sizes 
For example, an astonishing number of shells 
are between }§ inch andl 4 inch across (page 
72), Most of the 100,000 species already 
known and named are less than half jn inch 
and range down to microscopic, In the largest 
bracket, a collection is not complete until it 
has a giant clam (7ridacee gigas), which may 
weigh 300 pounds (page 82), 

An entirely different appeal can be found 
ih the bidlogy of shells, ‘The science of the 
shell alone is called conchology. But a de- 
tached shell is a by-product of an immense 
animal phylum called Mollusca. Shells are 
not like crystals. rocks, and ores, formed by 
element forces of earth and sky; nor are 
they stamped out instantaneously like coins. 

Shells are the products of a group of animals 
so old that its fousils are foi from the 
Paleozoic era more than 300 million years ago, 
the earliest time from which any kind of 
dnimal remains are known. Dr, Paul Bartsch 
of the U.S. National Museum in Washing- 
ton, D. C., says that those fossil shells “bear 
evidence that these earliest known animals 
were already so highly specialized as to force 
us to the conclusion that their ancestors arose 
far back beyond Paleozoic times?" 

* Sve in the Naxrowat Grocxarmc Macarme: “Sea 
atures of Our Atlantic Shores," Aurust. 1436; and 


snizens of Chur Warm Atlantic Watery,” February, 
107, bath by Roy Waldo Miner. 
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a visible shell—is typical of the 
humble aspect of molle 
Nevertheless, to the 
a bic cal turn of mine 
one of the most thrilling divi- 
s of animal life. 
he moll are a clear-cut 
classification and not to he con 
fused with shellfish generally 
For example, the sea urchin 
(phylum Echinodermata) has a 
shell with «a wonderful pattern 
But the urchin, like its near 
relative the is built 
with radial 
ture radintes Ii 
a wheel, while 
animal bas [Fle 
that is to 
long and twen-side 

The shell of a 
a Single layer, growing all over 
its bedy all at once. You cain 
ce that this shell 
an entirely different text 
from that of the mollusk, The 
er, and shrimp (Crus. 
a conspicuons 
This group is. distin. 
guished hy its jointed limbs and 
seirmented suntien and other 
_ while the poor little mol- 
just 4 soft unsegmiented 
creature. 

The shell of the crab also is 
a single layer, growing only in 
thickn That of the mollusk 
ii wily three layers, built by 
Hing added to eradually at one 
Moreover, the crub =! 
is cast renewed peti 
ically, while the mollusk shell is 
@ permanent covering 

The difference in texture be: 
tween a crib or lobster shell 
and that of a snail or oyster is 
yto see, The crab shell con 
about 15 percent phos- 
lime mixed with thie 


al 


tenis to be 
like a worm, 
urchin is 


nate of Lime. The 

li, however, has only 
a trace of the former, It is the 
carbonate of lime which pr 


duces porcelninlike shells with 
enameled surfaces, as in the 
aristocratic cones, volutes, and 
cowries, or layers of mother-of: 
pearl that glow on the inner 


sides of the mussel, abalone, 
and oyster, 
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allony x catch them like any 
with er hunter or dig them eur of their hiding 
places: or else pick up empty shells left by 
departed animals, 


The Univalves For Outnumber the Bivalves 


OW the two chief categories of shells, the 
larger is that Of the sin helled, the uni- 
ufter food Whe You will find twice as many kinds. 
Well located, of these along the seashete as you will of the 


pull tt i. 
Some of these mollis! 
wher animals. Others, 


ier, Wears 
rmanst 


two-shelled. This 
includes the snails and their great varicly 
spiraling. relatives, plus sty nd Litips 
The univyalve is a marine, fresh-water, land, 
and tree inhabitant. 

This snail type is the higher form of moll 
in that it has evolved a body better equippe 
for livin The univalve has a head with 

c Tt may have also 
an extend twice the 


ssh; 
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Scarlet Tentucles Fringe the Moving Valves of the Lima fima 
Propelling tiseli by opening and closing its shell, this mollusk develops good 


speed th 
tentacles cannot be drawn. inside when 


flowing back toward the deep, until. finally 
the encoming wave has no reserves left for 
increasing its magnitude and ovust topple. 

But it does not crash formlessly, vt that 
moment, when it ts undermined by the in- 
creasing force of the undertow, the wave 
bends forward. In cross section it forms 
momentarily the pattern of a Ingarithmic 
spiral, with the crest curving in and under 
to place its apex at the center of gravity. 
‘This figure perpetually repeated by waves as 
they mount the beach forms the identical 
curve that you find in the cone, conch, cowry, 
snail, and nautilus shells, 

Here we are confronted not with an imagi- 
native Idea but with a thrilling fact of life: 


courh the aie of Ania y Cis Bariex Beas see HY 
scallop, ave the only bivalves copal ola hari, the! ult stage. he 
the shell £ closed. 


that the dynamic spiral 
is a fundamental pat- 
tern of growth, 

To produce # spiral, 
three conditions must 
exist, First, growth 
Must pursue a Continu- 
ous course and not be 
erratic ot backtrack. 
Second, growth must 
proceed freely and 
Without outsite inter- 
ference, Third, it must 
operate #5 @ sequence 
with a growing tip ar 
growing lip, or at least 


produce new growth 
following after older 
parts. 


‘The growth of shells 
Clearly pursues a con- 
tinuous course. Their 
lines are not zigzag 
or jagged, They often 
have spines, knobs, and 
ridges, but these are 
protuberances on the 
basic spiral. Finally, 
each shell has a lip 
that generates the shell 
So that it is built with 
& sequence of incre- 
ments. those near the 
fip being younger than 
those near the apex. 

Because they possess 
this inherent spiraling 
ability, combined with 
the permanence of their 
stricture when built, 
shells are the most 
vivid examples in all 
Nature of this principle 


and the pecten, or 


of growth. 

‘The stirting quality of the design Mes in its 
action, Tt is not inert, Even though the 
spiral of « shell is physically stationary, it 
has s point of origin, called-2 nucleus or prote- 
conch, from which it springs whirling toward 
an infinitely greater maunitude. 

Snail and Scallop Inspire Architects 

‘That this pattern of action can be impressed 
in hard material so as to endow what is fixed 
and immovable with a quality of movement 
is one of the characteristics of the spiral. 
You may say that architects and sculptors 
borrow from the snail and the scallop their 
dynamic curves to animate intractable marble 
with Huidity and living beauty, 


bes: 


Mediterranean M1 s Made Anccent Artists Ged the Shells 


Shel] Called 


Shells Take You Over World Horizons SF 


The chimney of the Chateau of Blois is 
wreathed with scallops. The volute or scroll 
was userl by the Greeks in their Corinthian 
and Tonic capitals, Famous at Blois is the 
double winding staircase, which reproduces 
With mathematical precision the double curves 
in the columella of certain turbinate shells. 

While the artist, finds in shells rousing ex- 
amples of the dymumiec spiral, it would be 
shortsighted to assert that shells are the oly 
source and origin of this spiral, Wou gan see 
the sume curves, with the identiend propore 
tions, in the florets of a sunflower. in the scales 
of a pine cone, in the leaves of an artichoke, 
in the hore of the Rocky Mountain goat, in 
the cyme of forwet-mesnots, in fern croziers, 
and in elephants’ tusks, 

The lowly mollusk simply uses a funila- 
mental low of gcowth, together with economy 
of structure, for luilding.a strong house, ‘The 
urchitect huilds spiral staircases and columns, 
using a fundamental law of beauty and an 
economy of stricture that are synonymous 
with the mollusk’s law of growth. 

‘The ciitve of the shell is one of the simplest 
of all known curves. [ts proportions may be 
defined by a mathematical formula. Its dis- 
cipline Hd rigid. ‘The diameter of the cotled 
tule will grow in exact propartion ta its 
length, 

You can see a beautiful diagram of this fact 
when you refer to the picture of the eharn- 
bered nautilus (puge 05). The control of its 
proportions is se perfect that each new nil 
is exactly three times the width of the coil 
preceding it. 


Shell Growth Mathematically Exact 
Another trpe of shell 
much slower rate For example, one terebra 
may increase the diameter of jte coll at the 
faite of one and one-quarter times at eich 
complete turn, At the other extreme, the 
ahalone (page 56) multiplies its coil diameter 
by ten at each complete revolution, ‘This: ix 


NM increase aL a 


abalone curve witens so fast that the shell 
never gets around itself, Tt is merely a short 
Segment of a wide spiral, 

This type of spird has a remarkable prop- 
erty. Tt can increase by growing at one end 
only and always retain without change the 
form of the entire figure, A litve shell rows 
into a hig one and both look the same. This 
is a marvelous fact, because the ahell grows 
only at one terminal end, 

Compare this with mast growth. When a 
hoy grows into a man, he grows proportion 
ately oll over. How could a ehell grow all 
over? The animal builds a house of which 
each increment is forever dead, rigid-material. 
Vet this structure, added to at one end only, 
continues to grow as if by magic, appearing 
to became larger all over!* 

The diversity, which is so bewildering as 
we look over a collection of shells, is dne to 
the endless combinations of this dynamic 
spiral, For instance, the growing edge, or 
aperture, of the shell may be round, triangular, 
oval, wide or narrow éllipses, or countless other 
shapes, The shape of this growing edge will 
vary Ure form of the completed shell, 

An additional variation is seen in the way 
this aperture—that is, the cruss section of the 
‘shell tube set at various angles in relation 
to the axis of the shell. One angle will cause 
it to go routd and round, approximating a 
coiled rope. Another will ain Gat the coil 
into a long, steep corkscriny. 

Still another jnfluence comes from the va- 
rious velocities of growth In relation to angle 
of rotation. ‘These factors of the figure of 
the urowing lip, its angle, rate af growth in 
relayion to twist, and su on, may be likened 
to the few notes of music by combinations 
of whieh all the countless varieties of tunes 
ane prediced, Thus the tens of thousands 
of shell forms are rooted in the simplicity of 
a curve with a simple formula governing its 
Proportions, 


+ For a fuller description ot 
Grojeth and Fore, by D'Arcy W. 


Lixploring in Our Color Plates 


Hurely a mathematical propartion, because the 
S of color illustrations. in thie 
be trader ana worklwide hunt 


Ts f 
for shells, from jhe cold shores af New 


Enplond to the humid beaches af the Tropics. 


Color Page 41 
The rock-hound coast of New Engtanl) with 
its intervening beaches, teems with inallusks {fer 
ing an opportunity for many thousands of stmmer 
visitors to becom koquuiated with the heauty ef 
shells. 
In this region the des have 4 grout rise and 


fall, somvtimes 10 feet or more When the At~ 
lantic breakers crow back they uncover jungles 
of seaweed and limpld pools among the rocks, 


Calor Page 42 


All the shells on page 42 ace from the callec- 
tion of the Boston Museum of Science. The Thais 
in the upper corners is a she inted: snail with 
eqlorful stripes atid a tmarhlelike texture. Just 
below these fs the fantiliar Perivinkle, ane of the 
commonest shells on the New England coast. The 
tarver rommd snails are Moon Shells. 
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Airina rigida, live almost comphitely buried in the sand, and only extremely heavy waves 
can dislodge them. The evllector has stumbled upen a scene of tlevustation 


mys hell col Golor Page 43 
2 catchall of the vast Vout see here some of the rarest and mast ppriane! 
wealth of shells borne from tho Tropics by hells of the Florida collec The ace siiwit 
stonn and current through (he courtesy of the late Tr. B, R. Bales 


Here the Violet Snail comes riding om bis of Cire 
bubble raft: the Cockles and othir Mecte tof them. The delicately tinted Trreta 
thrust up from their dowpowater haunts, ‘The imme te the Museum of Comparative 
translucent, delicate Paper Argpraut yore @ovloey, Harvard University, and the Costus 

hire of the breakers after a iti of unknewn acon fram the MeGinly collection in Florida 
ance from the clutching tentacles af th her The Liun's eof the wavelet Hes 
topus—iicky the person wha fads this frie and mos! showy Pectens The Junonia shown 
plece of art unbroken! is exelusive (o Florida, ‘The Carrier Shells in the 

Because the beaches of Floridn's east const are Jower comers are cu calleets 
stouper, and deep water cames neater to the shore, wr mollusks and cements them tu itself. The 
certiin shells are found there which rarely gppeat Galden Panama ts highly prizes! by collec 


on the west const i 
To the west const, however; the shell entlus Color Pages 4. and 45 
gues frst. There the beaches shelve gradually Recatse amateur collectars come ty Florida, 
under the Gulf of Mexico, and the most brilliant y shells of this region sare 8 
and varied wealth of shells to fe found on any nes_us illustrated on these pages. You will note 
United Sin st is up by the storms priate Vhese names are, What could 
from tbe coral reefs, sponge boils tropical more vivid than the Lady's Ear, or tho [ceding 
waters q onthe File Sheil? 'The Shark’ 
Sanibel Island. mir Fort My fa Moon Shells found fear 
ularty fruitful spot lor collect is carnivorous, with a pow 


whose collection inelude 


vie U 


tm ig a pare 


rs. 
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Woetir 
s Shell Inside, Lives in Mission Bay, Culifor 


A “Naked Clam,” Wea 


Golar Page 
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Seathcm|Gomereniihe raft Avion Minhive she SM: 


Thos Moves o Livind Tapestry Snuil, Carrying His Pearl-lined House 


‘The hurd, aking 
‘the brilliant greet 
fentarkés ‘The mont 
the eile fs ther snunthe, 


at'Heve. is prited ax a j 


Golor Page 45 


Coquinas are sometimes called Butterfly Shells. 
They belong to a big group known a= the Wedge 
Shells, Florida has a wealth of these rhells, 
averaging hou} an inch lang. A few are found 
in California, the Philippines, and Ceylon. This 
is the elomentary shell for beginners 

Many visitors to Florida who have not thought 
of shell collecting are first attracted by the count- 
“s nunubers of coquinas washed up hy the srupll 
from the Gulf onto the beaches af the 
West QOUST. 

Coquinas play where the waves wash up and 
teewle, Tidig up and then suddenly digging inty 
the =oft wet sind. They dig oo fast that they 
disappear ina few seconds, Gourmet vollect 
the coquinas by the backerful and boil them up 
for delicious broth 


Color Page 49 


world-wide distribution and o 
f colors More than any othe 
shell form, the Pecten is n classic symbol, and its 
tadiating symmetry, like the fingers of our bates. 
is frequently incorporated in architecture One 
of the fines! examples is the Chateau of Blow. 
France, where Pectens omament chimneys an 


‘The Pecten 
wlorious variet, 


Om this page note that the two valves of the 


perculum, of deor (A) of Turbo petholatus's dwelling (page 69, No.3), which revenibiles 
B ix the foot, C 
which is underneath, does aol show in the drawing. 
1 produces the ehetl material 


the eye, D ihe proboscis, and i the 
Appearing as a light airip under 
In the drawite tho shell is incicated lighter, 


same animal are usually produced tn different 
shades of color. A good example is seen in the 
two upper comers, which are opposite valves of 
the samc animal, Note alse how those sholls with 
heavy semble the Thorny Ovster (page 
50) Pectens do not hive spines. 


Golor Page 50 


The Thorny Oysters resemble Poctens. but the 
two val ic spines. ‘These spines 
be Liny scales. or pin points, or heavy spikes. 
of these shells are white, but thase that are 

are brilliant flaming red. rose, deepy pusrple, 
ailment. They are found around the entire Morile 
coast. in Baja Calif the Philippines, Mauri- 
(ius. and along the goust of Chi When tam 
away by the Thorny Oh thrown 
up on the beach where collecturs ually fm it 
broken’ by the suri, To find these grotesque 
shells with both valves and the spies unteraken 
ie an event, 


Color Page 51 
ie Volutes are sometimes referred to ns the 
aristocrats af shells They are cherished by 
leclors for their handsome spirals and varie 
Hors mod murkings. Note the depth and charar 
ter of the aperiure with the finely drawn curve 
forming its aster edge. 
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‘Color Page §3 

‘The collector of Cones meeds.a world atlas for 
reference, The specimens selected for our pase 
illustrate their universal distribution. Here are 
cones from Hawaii, South Africa, Ecuador, Singa 
pore, the Red Sea, Mexico, and other places in 
the Pacific, Compared to other bell families. 
the Cones hive temarkable cogulirity: all are 
trim and distinclive A typical come is abotit 
(Wo inches Tong with o dit apex and a broad top, 
lta plmight sides forming a triangle. The chief 
voriatlons are in the markinis vind color, which 
fier a wealth of enchanting ideas for the decor 
trator. 

The big one in the lower right-hand corner ts 
the (eographie Cone. Tt averages four to five 
inches and has a wide aperture, giving iL an out- 
line more curved than trinngular, The two 

* Cones in the lower comers, Corus aulicus and 
Conus peograpints are dangerous 1p the collector: 
Their inhabitants have » sting that injects a 
painful peisen which may prove fatal, In fact, 
all Cones should he handled with care When alive. 


Color Page 34 


Chitons are the most individual af the mollusks 
and the most ancient and cotteervative family, 
‘They belong vin a class by themselves Unlike 
other mutlusks, they haye shells gunsisting af 
wight separate pieres. These pieces are formed 
simultaneously anit do not have a spiral curve, 

Science beljewes that the original primittye mal- 
tusk must have resembled the Chiton mote than 
any other, In this sense it is an antique, The 
Chiton clings toa small rock at the water line by 
means of a vacuum cup the length of his foot, 
He 45 stuck so tightly that to dislodge him the 
bollector nerds to thirct a flat linife quickly 
underneath him. 

Most of these shells ore collected in living 
condition with the eight separate pirces held tw 
gether by 3 surrouniing girdle. Some of those 
on aur page show this girdle, especially the tare 
one in the upper center, When cleaning and 
preparing Shells for collection, some collectors 
remove the girdle; then the pieces must be stuck 
together with glue to hold their form. 


Color Page 35 

We tecall that the ancients Wert a maritime 
people. that they made dyes from mollusks 
Later, artists of the Renuissance, whose work 
Tay close to the Meditertanean shores, immortiil- 
jaed shells. Yet the Mediterranean cannot com: 
pare with other regions, such as the South Secs 
or Florida, in the rivhness of colér and vatiety of 
its. shells. 

Tr the center of page 55 isa Haliotis).u species 
closely related to the Abalone of California (page 
36). In the upper left-hand part of the page you 
will see four Patellas whose special charm is the 
Inner lining of mother-of-pearl. Compare these 
with the fimpets of the New England coast, jase 
42, to which they are related. At the bottom 
you have two views of the handsome Heimet 
Shell One species uf this, called the Camco 


Shell, appears often in Tuilian euria shops Many 
American families have these shells, carved with 
exquisite Jitth: cumecs, as souvenir. 


Color Page 56 
The Ear Shell, called Abalone in California, i= 
he mast distinvtive shell of our Paciie coast. Ut 
is remarkable both for the play of iridescent colors 
through its incomparable muther-ol-pear! and for 
the food value of its animal 
The Abalone is never found on Atlantic 
beaches} yet many Flori shell types-are found 
in Bain California, Genlugists say this proves 
that tbe Atantic and Pacific Oceans were con- 
tected during w late peridd in the earth's history. 
‘The shells on this plate are from the collection 
of the Rerkshire Muveum Pittsfield, Mnss. 


Color Page 65 


The Chambered Nautilus i& in a clasa bry itself, 
not only for the beauty of its dynamic symmetry 
hut tsi biologically. Tt belongs to the mast 

i of tolluske—the nuutl- 


» have large 
bodies. well-developed eyes, and a circle of atm 
(tenticles), often with sncker discs, arising from 
their honds. 

You might ssy that the shell an thie page i¢ 
the home of a member of the octopus family. 
Tt fs found most commonly in the deep waters 
of the Pacific, ‘The Nautilus ts an animal with 
on ancient Hineste revealed hy 2,000 fossil species; 
yet today only three living species sarvive. 

The Nautilus anima! pveupies only the: lingest 
guter chamber of its shell, It protrudes from 
Us to swim abwot and to catch crabs and other 
animals with its tentacles, Fer protection it 
withdraws completely within its shell 

The wirelike tube running through the middie, 
all the way from the apex to the last chamber, is 
called'n siphumele. As the baby Nautilis grows, 
it bullds tts spiral with mathematical precision 
and, 3s it moves outward, leaves vacant chambers 
seated with watertight partitions, According to 
une theary, the siphanch: enables the animal tw 
contral the gus-pressure of these empty chambers 
and thas give irs shell buoyancy to become a 
vehicle of transportation. 

‘The age of this shell is unknown, The cham- 
bore da not bear any relationship to the years. 
One af the Iargest perfect specimens of the Char- 
bered Nautilus ever found measures afoul 11 
inches across. 


Color Page 66 


Some South Pueific regions. hive been less dis- 
furbed throuwh the ages than ather parts of the 
word. Here the moflusk fnuna, tke the flora of 
certain South Macific islqnds, is mast itive 
and ancient. Because of the relatively stable 
temperatures of the sea-waler currents that flow 
between the islands, shell forme have achieved 
richer colors and more imaginative patterns 
than in any other shell regien in the world. 

To this plate the coral orange Tritaenn valves at 


64 The National Geographic Magazine 


topreenter show the heavy sculpturing of the glent 
clon, This is a medium-sized species, lut some 
achieye three or four feet across: they are found 
In Six to ten feet of water In channels: between 
the islands, 

‘The smoolh oval shell Just above the center is 
ihe Gollen Cowry, This is greatly prized by 
ghell collectors und must be obtained via. the 
underground, so to aprak, becuse its export from 
Fiji fs sternly prohibited, The Golden Cowry 
is worn only by a chief, 23 a symbol of his saver- 
cienty. tike 4 crown. In South Sen istands, as 
ebewhere in the ‘Tropics, cowry shells are used 
ag money and a man's wealth may be evtimated 
by the number he wears us ornaments (page 621. 
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Among these Philippine specitiens you will ste 
one of the most distinctive and beautiful shells 
of the Far Eastern waters, Lumlris wjillepeda- 
‘This is clonely related tw the Scorpion Shell, hut 
athe experienced observer will distinguish it by 
the two prominent notches at the top forming the 
letter Wound the stubby notches along the sith 

Ts the lower center our plate shows the Golilen 
Cowry. This is the most highly prized shell on 
une page. ‘To the right of the Golden Cowry you 
see the famous Triton Shell (page 39), which 
is the protaiype of Triton’s trumpet used in 
mythological Luge 

This page is noteworthy also for the slender, 
curved, grocn Tooth Shell in the upper rijght-hond 
comer. Its scientific mame, [emtadtyie ety pduaniti- 
tum, means Eluphunt’s Tooth, Asma!) white va- 
Tety Of these shells was stron by American In- 
dinny to make neckluces: and fur use 3s wampum, 
‘The shape of this shell, which appr to have 
neither fhe spiral of the univalves nor the clam 
like couplets af whe bivalve. hetrays that It is in 
a ¢lass by itself, 


Color Page 68 

Early in the war, New Caledonia, in the South 
Pacific directly east of Austratia, ane of the 
world’s important Gutposts {or shell collectors, 
became a base for military operations, 2 
sult, in May, 1143, the Natioial Georaphle So- 
ciety received from Lt, Gen, Mexander Batch, 
since deceased, (an the fines! shefl cullretions 
o the United States from the South 
_ You sec hete sunie of the notable speci- 
meni of this collection, which has bees tumed aver 
tb the U. 3. National Museum in Washington, 

Compare the Trochus in the lower right-hand 
corner with the rare and highly prized Pleunos 
They ace closely related, 


¢ 67, The Scorplan 
uth Seas, but Wighly 
distinctive and easily identified [yy its ste books 
At the bottom of the page you will find three 
Cowries, Although pol so tare as the Golden 
Cowry of page 67, this sheil js cherished for orn 
mental Value Jn the South Seas, 


Color Pate 69 

Tn our shell tour, page 69 carries us santh of the 
Thikippines to the Equater amd the heart of the 
Fast Indies Here, around thre Moluccas, is found 
a eens ing jirofusion of the world’s: most brilliant 
shells, 

Oo our page the most arresting item from tho 
wiewpainy of the expert shell collectur is the 
Jarge Meio in the upper right-hand corier, Study 
it carefully, Vou will realize that it has a teft- 
handed spiral, The genus shown fs right-handed, 
sm that we have here a rare und unusual specimen, 
Most all other shells through these pyaes are 
ight-handed. The only teers, is the feft- 
handed whelk on page 45. whelk species fs 
olways left-handed and is distinguished for that 
reason, but individual specimens ars not rare, 
Our deftshanded twist, shown here from the 
beaches of the East Indies, weuld create a 
sensation in the terplés af ald India where left. 
handed shells are sacred ubjecta. 


Color Page 70 


A few specially peculiar shapes dre gathered 
am this page; but you will also tine many imegi- 
native designs scattered thruueh other pages in 
this series, The terme! shelf in the upper left- 
hand comer ahould be compared with the small 
Conerlliria triganastoma in the upper leit-hand 
commer of page TL, Tn the center at the fap we sew 
two incredibly slender Terebras, Compare these 
with the spires related ta them (page 22), 

At the bottom vet gee the Neautifal Venus 
Comb, characterized by its curving spines This 
extmordinury shell is fairly commen, but bars to 
find with the jong brittle =pincy unbroken. ‘This 
helomegs to the Murer group, which produces more 
capricious spines and ridges thas any ather type 
of shell) Fine other specimens pf the fanuastic 
Murex con be counted on this page, 

At the bottom, to the right of the Venus Comb, 
we sep q striking caample nf the Carrier Shell. 
‘This is a univalye. witha that spiral chat collects 
smaller shells, bits of stone. cornl, ot refuse, 
cementing them on for a perfect camouflige Tt 
resombles so exactly the bottom where it Hyes 
that if b virtually impossible tu pick up elsually. 


Golor Page 71 

Vou sce here a page of shells pronounced by 
the U7. 5. National Museum, Washit 1, D.C,, an 
among the rarest in the world, ‘To be rated rare, 
from a tollector’s wandpaint, a shell should be 
scarce, It shauld hea distinctive species ar type, 
uf which possilily only ane of two have ever been 
picked up, The discuvery of rare shells is the 
ambition of the most expert collectors, and may 
be the high paint af a career, 

Form and calor are not criteria of rareness; 
the rare shell may be unattractive to the eve. 
For this reason it usually takes an expert to 
detect them, The thotisunds of amateurs who 
seck shells are more apt to look for perfection 
abel benuty, anc cloubtless huwe cast aside muy’ 
mare discoveries without a thought 

A sport or a freak of a species may be & cite 
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shell, provided its condition is_nutural growth 
and rot merely 9 distortion, For example, oft 
sage 6. audio tlght-hand corner, yeu cin see 4 
eft-handed Melty, This could qualify for a place 
among the world’s rarest, beciuse the other shells 
of the same species are riebt-handed. ‘This sport 
is projably the only left-handed Meto ever found 
ferhops the rarest on 71 fe the small white 
shell in the center of the top line. “This was found 
by the late Jan B, Henderson, Je. of the GS 
National Muscum, when be was on an expedition 
to Burkados, The lange cone, toprcenter, is the 
famous Plonrotomona simiana. There are a large 
number af fessil forms of this shell, but oniy a few 
live specimens have ever been fount ‘These have 
heen dredged up off the coast of Japan in 600 
futhoms of water ty trawlers looking for big 


s. 

Formerly, when 1 Plourntomarin wre discqvernd 
it became the posséesian of the Japanese Empetor. 
A few specimens in this country were srmuggled 
ut at acgteat risk. 
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These platoons af little shells, measuring about 
fulf wn inch or less give you a glimpse behind 
the scenes of the vast world of tiny shells. About 
90 percent of ll shells are small. although the 
larger types usually make up the bulk of collec 
tions, Some full-grown. chells are turely visible, 
like gepeck of dust, The vory tiny types. smilller 
dn size than these shawn on this pace do not have 
much color, Most of them are white or trans 
Juvent, like a bit of molea. 

The jwo bottom rows are Noritinas, hand- 
somteal uf seu snails The lower righisuind geoup, 
just above the Neritinas. are Mottled Deve Shells: 


Color Page 73 


Here you ste high spots from the famous pri: 
vate collection of Freilerick A. Constable, 1 
consists mostly af marine shells, selected for 
their excellent quality, and totals whout. 50.00% 
species, 

Shortly before his death, Mr, Constable donated 
1$,000 selected item to the American Museum of 
Natural History in New York. In recent years, 
after a study of the collection by Dr, Roy W. 
Minor, the balance was bequenthed tn the Mu- 
3oum by Mrs; Constable, nuw deceased, 

The sources of the specimens shown in cur 
plate reveal the global origins of an psserublage 
such os this: Indian Ocean, China, Philippines, 
Tasmania, West Indies Austin, Africa, and 


Hawaii. 
Color Page 74 


For somte mysterious reson, almost all of the 
spirals of univulves are right-hunded That is. 
they curve clockwise as the animal puts out bis 
head) This is the same direction of twist as the 
threid of a screw. Whether this right-handed 
murve is a coincilence, or whether it ie due toa 
law of physics or biology os vel undiscovertd, i 
pol known, Rarely, one of these right-handed 
shells js-found) curving to the Jed}. This és 9 sport 


ot a freak nd 4s such it Tes-special velue for 
the collyuten. 

The fine specimen of Murex on page 74 i= 4 
member of a latre and very ancient family of 
shells found in all the seas. ‘They develop fan- 
tosthe spines, knobs, horns. and fins as projevtions 
from an otherwise normal turbinale shell, ‘The 
Mares has rough appearance, and it is u tough 
actor. Jt is a menace to oyster beds; it bores 
a through the hardest shells and feasts on 


occupant, 

Classical history hat nuiny references to the 
Murex. This typeof shell collected in Mediter- 
ranean waters wns the source Of the famous 
Tyrian purple. This mollusk dyo came in deep 
red, blue, vinlet, black, and green, but its most 
historic color wie juurple. The royal houses of 
Persit, Babylon, and Syria dll wore Tvrian porpile. 
The wealth of Phoenician merchants was derived 
from Murex dyes. 
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About one-fifth of the species of mollusks in the 
World are bivalves (Peleeypoda, “hatchet fut"). 
These ore the clams, oveters, musecls, and their 
variations. They have two mantles for producing 
their shellx, oneon each side of the animal. ‘These 
mantles build the shelle (called valves) with 
almout perfect synchronization. Each valve has 
an apex, or yinbo, from which spiral Tince of 
growth are pushed out in ever-increasing magni. 
tude, Each increment of growth is usually marked 
by litthe ridges. Thay are not Like the annual 
tings of trees. No ane can tull the age of 
hivalve by counting these yrowth lines. The size 
of bivalves runs from they ones like a pinhead to 
the giant ‘Tridacna which may measure four feet 
across, 

Most bivalves are slow movers. They vither 
athich themselves to hard surfaces, ike the 
eysters. or burrow in the sand where they hide 
lonify. However, as we have seen elsewhere. the 

ins ure very active in the shallow surf. 

in the lower right-hand corner you will see a 
small species of the mighty Tritena, Although 
this one is anly wbaut three inches across, others 
will wrow tu three or four feet and may weigh 200 
pounds, Ii is said that pearl divers hove been 
drowned wher the mighty walves closed tight on 
their arms: (rayping them lerwater. 

Because these mammoth: of the mollusk world 
have betn in great demand—ihey are often used 
ms basins for holy water in charehes—hey. are 
scarce, Collectors report that it takes six men to 
dislodge them tram reefs 60 Feet under the water. 
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‘The marine mollitsks are so celebrated that ont 
instinctively belitthes the land snails. Vet these 
Jast make # varied and world-wide fauna. If the 
ara had never emt up a shell, mollusks would still 
be famous for their dymamie spirals and the bril- 
ance of their colurs because of those which 
inbuibit, tle: Land, 

The land snail likes moisture, He is found in 
damp spats under rocks or un the shaily side of 


shades 
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Our plate: shows. the 
beautiful 


Snails of 
re to t 
{mo small anes 

cme 
This is a, uni 
iat half grow 
other, Some tropical 
Is whereas at 
For example, Cuba has 
us Java, 
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in Land Snails are @ remark 
lliantly calored of Al) the 


able group 
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Shell of the Bailey Shellfish Is Big as « Foothall 


Its Muscular Foot Even Larger 
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Ta cut shells « 
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few lypical specintens from 
jane fauna that inhabit 


Skyway Below the Clouds 


By Cart R. Markwitn 


Tilustrations by National Geagraphic Phatographer Ernest J. Cottrell 


DEDICATION of Skyway 1 as 
the Wright Way, in honor of the Wright 
brothers, opened a door long closed to 

the-average amateur flyer, Manned expecially 
for the use of private planes, the new route, 
when completed. will so simplify navigation 
that any careful ymateur can fly it with safety, 

As one of these amateur flyers, T saw 
the Wright Way a chance to use my GT Right 
training. Six weeks. after its. dedication 1 
started a round-trip flight over the route in 
a personol plane. 

With me went National Geographic Society 
staff photographer Ernest J. Cottrell, who 
was even tore of an amatear than TT tad 
a Private Pilot Certificate and had flown 175 
hours in-small airplanes. Ernie got his Stu- 
dont Pilet Certificate a few drys before we 
took off, and did not Ay solo until after we 
returned, 

Some of our flying friends implied that we 
were not amareurs but profesionals—profes- 
sional dedos, We couldn't blame them, for 
our transcontinental flight took off on a train 
to Wichita, Kansas, 

In Wichita T began to believe that T should 
have stayed a dodo, and at home, The man- 
sized wind blowing down the runway at Cessna 
Aireraft Field was more than T had bargained 
for. The company pilots laughed about my 
easter caution and insisted that in Kansas 
they just ignored it, 

Regional sales manager “Dutch” Dutton 
introduced me to Cessna 41002, the four-place 
airplane Joaned hy Cessna Aircrait Company 
for the trip, 

The 692 wos a perfect lady. She forgave 
my elumsy efforts to take off and land, and 
in the air was afar better yer than b She 
and Tirtch soon taught me to handle her and 
the wind safely, if not always gracefully. 


Stowing Baggage » Problem 


Stowing our 300 pounds of baggage looked 
like an easy job. Weight had to be distributed 
to keep the ship in trim in the air: but there 
was plenty of room and spare load capacity, 
Parachutes, camerns, film, emesgency kit, brief 
cise, and personal year all had to be stewed 
to be available when needed, 

By the tine they were all in place, Ernie 
was wondering aloud if t really bad to have 13 
pounds of maps; sind 1 sure he had at least 
twice as much film as he could use, We were 
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still rearranging the load when we returned to 
Wichita seven weelcs later. 

The winways weather forecaster assured us 
that the weather was VFR (visual flight rules, 
as distinguished from UFR, or instrament 
Meht rules), and provided wind directions 
and velocities nhove the surface. We selected 
a cruising altitude where there would be a 
helping wind and took off for Tutsa, Okla- 


homa. At that point we should come onto 
Skyway ‘, the northern section of the 
Wright Way. 


No Route Signs Aloft 


‘The moment we cleared Wichita we were 
out on an tinmarked highway. It was like 
driving a cat on a secondary highway having 
ho route, direction, or distance signs. The 
third dimension of altitude, changeable wind 
drift, and the lack of cloud-borne filling sta- 
tions complicated matters. 

Td allowed for altitude and. wind drift 
the flight plan and had studied the course Jnid 
out on my chart. Stopping for directions was 
out of the question; so every 10 minutes or 
so T had to identify on the ground a check 
point previously selected on the chart, 

Miss more than one af those chevk points 
and we'd be lost. If weathor turned bad ahead 
and we wanted to land, we'd suddenly realize 
that we had no idea of the location of the 
nearest airport. Turning back would te 
equally hopeless; for unless we knew where 
we Were, “back" could be anywhere, 

The squared-off section lines of the Kansas 
plains gave the country a checkerboard ap- 
pearance, beautiful to look of but confusing 
to navigation, Until T learned to use the 
section lines on a diagenal course, 1 depended 
yon points on towns, rivers, and rail- 
roads, 

Suddenly the checkerbnard orderliness 
ended, and we knew we had crossed the State 
line into Oklahoma." When ‘Tulsa appeared 
on the horiam, we neglected the charts and 
compuiss io enjoy the scenery. 

The tower operator at Tulsa Municipal Air 
port didn’t know it, but he started an argu- 
ment when he reported a ground wind wi 45 
miles an hour, several miles faster than our 


* Sue, in the Narioxa, Grocer Macuine 
“Speaking of Kansas,” August, 1937, and “So Gkla- 
huma Grow Up.” March, 11, both by Frederick 
Simpich, 
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Wright Way (White) Is to Blyers Whot the Lincoln Highway Ls to Motorists 


Beeak(yst was scheduled fur 9 o'cliek mt 
Pirtsbury, Kansas, 74 miles away, and & 
o'clock found a dogen ships in the air carrying 
neatly 30 lusty appetites. The others were on 
time, but 1 got oi course and we were lite, 

Over bavon, eges, and coffee 1 took n vibe 
bing from other members of the group with 
less experience who had made it on time in 
slower ships. We met several families with 
small children, two ilying farmers, and two 
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men who had been personal piluts far more 
than 20 years. 

Just before we leit Springfield for St. Louis, 
ihe Weather Bureau reported scattered lower 
clouds at 4,500 feet and a 30-mph head wind 
below them, Flying in the turbulent air below 
the clowds would reduce our normal air speed 
of 125 mph to 4 ground speed of 95 mpl, and 
we Would require more than two hours for 
the 200-mile fight, 
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Nine Other Skyways Weave a Network of “Highways' 


1 decided to take advantage of a 3Scnph 
tail wind reported to be blowing at 6,500 feet, 
just above the clouds, and fly a dead-reckoning 
course with the radjo beams for guidance. 

With the help of that tail wind we would 
huwe a ground speed of 160 mph and he in 
st in an hour and a quarter, provided 
wigation was as good as T thought, 
al ground--ground time from Spring- 
eld to Parks Metropolitin Airport at Enst 
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Below the Clouds 


St, Louis, Minis, proved to be 70 minutes, 
for a ground speed of more than 170 mph. 

We were never out of sight of the ground 
for more than a few seounds, and the radia 
range stations kept us informed of weather 
conditions ahead at 30-minute intervals. 
Special brpadcusts would have warned us of 
any sudden change for the worse. 

‘This was making lying pay off in a hig 
way, and we were becoming more and more 
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and Dayton, Ohio. As we looker! down upen 
the busy countryside below, we wondered how 
much i} had changed since then. Certainly 
there are now plenty of check points. 

Our course paralleled U.S. Route 40, one 
of the network of transcontinental highways 
which developed in the wake of the Lincoln 
Highway. When it was completed, in 1925, 
the ‘oln Highway became the first marked 
and mapped road extending from canst to 
coast, Like the Wright Way, it was planned 
and developed by an onganization of private 
ney iduuls, using their own time and funds. 

11 did for {he private motorist of the day what 
the Wright Way is designed to do for today’s 
and the future's personal Overs. 


Over the Home of the Wright Brothers 


Within an hour we were over Dayton, Ohio, 
home of the Wright brothers and af famous 
Wright Field, which we could see off to our 
right as we continued cast, toward Pittsburgh, 
still following U.S, 40 and the Pennsylvania 
Railroad, 

Near Pitishurgh the confusion of highways, 
railroads, and small towns increased to such 
an extent that contact navigation in the hazy 
weather became very difficult. 

‘Thanks to 9 vigorous air-marking prograrn 
carried out since the war by the Pennsylvania 
Aeronautics Commission, we found all of the 
larger towns marked and had no trouble 
staying on course, even with haze and smoke 
thick enough to limit visibility to three miles. 
Towns nwither of us had ever heard of will 
‘be Jong remembered for their big yellow air 
markers, 

Pittsburgh was first recognizable as a large 
arca of brown haze, much denser than the 
blue atmospheric haze to which we had become 
accustomed, Penetrating that haze to come 
in over the Golden Triangle was well worth 
while. Here was one of the sources of Amet- 
ica's might (page 117), Spread out over the 
hills and in the valleys of three great rivers 
lay the homes, offices, and mills of the people 
who thake the steel for which the city is 
famous* Our interest was quickened hy the 
kriowledge that some of that steel hud gone 
into our sturdy sbip, 

Southeast of Pittsburgh, en route to Wash- 
ington, D. C.. we found the Pennsylyania 
Tumpike climbing into the Appalachian 
Mountains below us, and took pleasure in our 
obility to: ignore its turns’ and tunnels and 
thereby more than double the speed of the 
racing vehicles on iis surface, Itself a chapter 
in the saga of speed, the highway’s broad sur- 
face forms a guidepost for the flyer, 

The great geeen mowntalns unrolled below, 


and soon wé found the Potomac River, with 
a railroad on exch bank.? On one shore was 
the abandoned channel of the Chesapeake and 
Obie Canal and a modern highway. 

From tbe ijlyer’s yantuge point we were 
looking down on the history af transportation 
Jn the New World—trail, river, canal, railroud 
and auto highway, The river, which had 
opened a pass for the older forms of trans 
portation, maw alsy serves as a guide for the 
airplane, the newest. 

Before we were clear of the Blue Ridge 
the tall finger of the Washington Monument 
appeared on the horizon, and we knew that 
we should find the city free af ite heat hie, 
Ernie's cameras clicked busily as we crossed 
over the Pentagon, National Airpart, and 
Alexandria, into Maryland to our hume base 
at Hyde Field near Clinton, 

As we settled in for the landing, T caught 
a glimpse of field manager Chris Martin stand- 
ing near the landing area, arms akimbo and 
head to one side. He had a vital interest in 
that Iatiding, for it was his tinal approval as 
flight instructor that had let me make the trip. 
Chris had further hacked his belief in my 
fiving judament by arranging. through field 
qwner Al Hyde, for the loan of Cessna 
692. 

Chris and ground school instructor Austin 
Howard had spent many extra hours working 
out the trip with me (page 97). ‘Thanks to 
those briefings, many potentially troublesome 
sittmtions never developed. 


A Panorama of History 


The southern and western sections of the 
Wright Way still lay ahead; we were soon in 
the air again. headed southwest (page 92). 
‘The Potomac River was once more our guide, 
and in 1§ minutes’ fying over its channel 
we crossed a whole series af historical land- 
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our left, the Maryland shore held Fort 
fashington and Marshall Hall. The colonial 
seapart of Alexandria, and Mount Vernon, 
home of George Washington, lay on the Vir- 
ginia side.} 
4 in the NaniowaL ‘Gioakavniic MaariK 
's Land of Modern Mira by John Oliver 


ree. July, 1933: amd “Steel: Master af Them 
iy : by Albert W. Atwood, Apel, 104 
FSee, in the Navioxat Goxmmavane Macansr, 


“Potomac, River of by: Albert W. Atwood. 
1 TS: and "Down the Potamac by Cunoc.” 
iy aieh Gray, August, 1948, 

tSee. in the Navtmxar Groonarm Macarise 
“Washingiun; Home of the Nation's Greut,” by Al 
bert W, Atwood; und *The Wustington National 
Monument Society," by Churles Warren, both for 
June, V7; and “Home of the First Farmer of 
Americ,” by Worth EB, Shoulls, May, 1928 


Skyway Below the Clouds 5 


strated in full color what happens when water 
is allowed to wet out of control. ‘The water 
behind the dam was 4 rich chocolate brown 
from the silt washed down from farms in the 
hills to the north and west, We could tell 
which section had had no rain, for some of 
the creeks dining into the dam were clear, 
while others were even darker than the reser- 
woir itself. 


Lost on on Unmarked Highway 


Five minutes after leaving Charlotte (page 
103), we crossed Catawba Lake into South 
Carolina and were ance more dependent upon 
compass and map alone. 

There was a big summer thunderstorm 
building wp on our left, and both of us become 
so interested in watching It that we neglected 
navigation. Suddenly | realized (hat we were 
away off course, 

T was the pilot on an unmarked highway, 
and twas lost. fd been lost in the air before, 
but this was different; 1 was now responsible 
for Ernie, who had had nothing tp do with it. 
Tt was just as well that he hadn't checked 
out as a mind reader, 

Telling myself that T still had gas in the 
tanks for more than three hours’ flving, that 
visibility was more than 10 miles, and that 
the ceiling was unlimited dirn't relieve that 
sinking sensation under my safety belt. 

Remembering the rules, [ continued on the 
old heading until a fair-sized town showed tp 
below, and then circled it trying to tie it to 
the chart. 

Neither of us could be certain about that 
ane: but there wos another a few miles away. 
so we flew over to try there. Almost imme- 
diately we identified Honea Path by its air- 
port, a railroad. a main highway intersection, 
and large mill buildings on the north side of 
town, all incticated on the chart. 

Getting buck on course was a sinsple matter 
af working out a new compass. heading and 
fying that to our destination, The thorough. 
ness of Chris Martin and Al Howard bad paid 
off sgain, but an ait marker would haye saved 
a 20 uncomfortable minutes and several gal- 
lone of gasoline, 

At Villa Rica, a few minutes’ flight west of 
Athinta_ Georgia, Mr, and Mrs. A. H. Stock- 
mar are tuming their ancestral home into a 
personal flyer’s paradise. When completed, 
“s* Ranch will be a worthy tival of 
ainy western dude tunch, The main house is 
built over a partly workec-out gold mine, 

Mrs, Stockmar met us with «a jeep when 
we landed ane insisted that we stay for a 
potluck dinner in the kitchen. What a meal! 
Cold sticed country ham, fried chicken, hot 


corn bread, green beans, corn on the cob, sweet 
potatoes, bowls of fresh butter, pickles, rel. 
ishes, iced tea, and pic 

After such ‘a met Id have preferred a 
hammock uneder «tree, but instead we toured 
the mine, ‘the hanwars, partly completed 
tourist-style quarters, and the dam being 
built to provide a lake for seaplane landings 
and fishing for guests. 

Mr, Stockmar offered me the use of his pet 
Tennessee walking horse, Flatteres!, [ made 
the mistake of accepting. That horse was a 
born Rebel and showed her disdain of a Dam- 
yankee flyer by refusing to use any galt but 
a atiffteeged trot, The others were polite 
enough to laugh only when they thought 1 
was too busy to hotice—which was most of 
the time, 

West_of Montgomery, Alabama, we ran 
into a Tocal thundershower that had grown 
up to be a full-sized storm, and had to tun 
Of course for a linding at Livingston. ‘The 
field was small and appeared to be deserted, 
T dragged over it slowly at 160 feet to check 
before landing, 

As we came pround again for the landing, 
acar turned in off the highway and the driver 
got oul to signal us into the parking area, 
He was the feld manager, who had seen us 
letting down over town and hael left his seat 
ata Fourth of July baseball game to meet o= 
and offer any Seip needed. At our insistence 
he returned to his ball game, after riggine a 
window so we could use bis phone to check 
weather befure proceeding. 

At Howkins Field, Jackson, Mississippi, 1 
had the thrill of flying a plane equi with 
the new Goodyear ecrosswinel landing gear. 
Landing safely with the conventional landing 
gear requires extremely careful handling, 
unless the wind is blowing: straight down the 
runway. A. moment's carelessness can result 
in expensive damage and even serious injury. 

Using the crosswind gear, [ headed the ship 
off center of the runway to correct for the 
wind drift, and a easterlike device inside the 
wheels brought them automatically into line 
with the runway when they touched the 
ground. The new gear requires no extra com 
trols and is so simple that 1 could use it suc- 
cessfully after a couple of 1 

By reducing the number of romways 
quired, this new gear may ntale possible safer, 
less expensive airports in many places where 
there is now no room for them. 


A. Versatile Airport 


Three miles outside Jackson, John Cleye- 
land runs the three-ring-circus he calls fi 
Jackson Airport (pages 87 and 99), Johor 
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Motto is “Service,” and he provides it in the 
form of a good, caffeo shop and tourist eabins 
right on the field. Tf you prefer to si 
town, his service car takes you there without 
charge. 

To add to the fun—and the ineome—the 
field has o dirt track for midget aute racing, 
and there was an auto auction in the main 
hangar once aweek, One of the field's small 
training planes was equipped with loud- 
speakers and flown over the city to send down 
music anid advertising patter. The morning 
we were there it was being used to boost a 
local political candidate, 

Both of us became so intrigued with pic- 
turemaking at Vicksburg and along the Mis- 
sisippi River* that our light plan had to he 
amended to include an extra fuel stop at Mon- 
roe, Louisiana, It was the only time on the 
trip that we failed to reach our scheduled desti- 
nition for lack of fuel. We always-planned 
our flights to allow an hour of fuel reserve, 

Some minutes west of Monroe, Ernie 
pointed to the iuel-pressure gauge, which 
was, jittering badly. Vd noticed it earlier 
and, assuming the worst. a fuel pump failure. 
had-already décided on a landing at the nearest 
airport, ‘The Jast check point marked on my 
fanning flight Ing quickly indicated that the 
Closest field was at Shreveport, 15 minutes 
te (page 96), 
sna had thoughttully provided an auto- 
weal gravity fuel system which would keep 
gus flowing to the engine even if the puna 
failed completely, Burt this knowledge didn't 
prevent us from keepitg a nervous eye on that 
gauge until we had cut the switches in the 
parking area of Shreveport Municipal Airport. 

Next morning I watched while a CAA 
licensed mechanic blew out of the fuel gauge 
line a big gas bubble, caused by. the high 
temperatures of the day before, When a test 
run of the engine on the ground showed that 
there was still some trouble, we overhauled 
and cleaned the entire fuel system. ft was a 
wise decision, for there waa a. tiny crack im 
a fuel pump part which later might have 
eatsed a complete failure. 

“Posiag” Landscapes for Pictures 

When it came to pletures, Ernie was in 
command, and it was my job to put the ship 
where he wanted her, within. the limits of 
safety and Civil Air Regulations. Usually 
he wanted her lower, slower, and closer, but 
the summer clouds west of Shreveport grew 
so fast he kept calling for more altitude and 
more distance to got them in his camera felt, 

The distance wasn't bird, but no small ship 
could have got above those clouds. We were 


more than two and a half miles high ond 
shaking with cold when he gave up. The 
thermometer was down to 35° F. and we'd 
heen top busy to think of the cabin beaters. 
Neither of us realized at the time that we 
were feeling the prolonged lack of oxygen, 
hut, the scrawly ctieracis on my flight log 
indicate thar T was. 

Since our leaving Washington, weather re- 
ports and the weather had heen almost 
menotonous—high overcast, scattered lower 
clouds, vi y 10 miles with hase, winds 
west, 10ta 1Smph, As we crossed east Texas, 
a change became apparent. Visibility and 
wind velocities increased; haze and thunder- 
storms decrease], We saw our last thunder- 
storm at Tyler, 

West of Dallas and Fort Worth, the fertile 
blacklands begay to disappear as the ground 
steadily rose to the biwh, dry plains of the 
cattle country? 


Ranch Houses Serve ds Cheek Points 


At Abilene the desert ateas began to ap- 
pear, and good check points canie at wider 
intervals. They were, however, easier to see 
and identify. In some sections an isolated 
ranch house was important enough to be 
marked on the charts. 

Tank farms, Oil well derricks, and the huge 
gas flares of the refineries dotted the land- 
scape. Small airplanes flew along below us, 
checking the pipe lines which crass the desert 
in all directions. 

Darkness brought us down on the Wink 
Pegs Airport, in the heart of the natural 

Here we found the field man, 
ager, Wesley L. Stoddard, using a National 
Geogmphic map of the United States as 
an aid to students plinning cross-country 
flights, 

We had o graphic demonstration of the 
clarity of desert air when the Sacramento 
Mountains appeared on the horizon more thin 
80 miles away. When we reached them, 40 
minutes later, the weather station near Guida. 
lupe Peak, highest point in Texas, was re- 
porting visthility at more thon 10 mites, 
Flying at 10,000 feet, 5,000 feet above the 
floor of the pass, we were in smooth, sparkling- 
clear air, 

Minutes later, as we descended to land at 
Salt Flat CAA Intermediate Field, the desert- 
heated air was so rough that our vertical 

*See, in the Narorat Groom Mackie 
“Down Mark Twain's River on a Rall” by Rex E 
Hieronymus, April, 1948; and “Machines Come to 


Missisappi,” by J. R. Hildebrand, September, 1987. 

(See, in. the Namiowar Gauquwreny Macatve 
ie of Texas,” by Frederick Simpich, February, 
48. 
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speed varied) from 1,500 feet 4 minute up 
te the same amount down a second later, 
On the ground. at 3.700 feet above sea level, 
the thermameter shot up above 130° F. in the 
sun—there was no shade, The mountains all 
aropnd the field seemed to dance behind the 
curtain of heat waves, 

About a dozen Depittment of Commerce 
employees and their families live on and 
operate this lighthouse and harbor in the 
desert, Diesel-diriven generators supply power 
for the marker heacon; field lights, A ie in- 
struments, and Byhting. A windmill pumps 
water. and the homes and work spaces are 
made livable by small evaporation-type air- 
conditioning units. 

A. small restaurant caters to furists on 
nearby Route 62, but there is no echoal and 
until recently the past office was at Van Horn, 
70 road miles away. We were the first aerial 
visitors in more thin two weeks, 

Bi Paso, Texas, is o busy modern city, 
spiced with the speech, dress, and confidence 
of the Texans. The early Spanish explorers 
called jt El Paso del Norte, “Pass of the 


North.” Modern-day tourists have made it 
a“ Pass of the South,” for it is. port of entry 
inte Mexico. Just across the block-long Inter- 


national Bridge is Ciudad Judrez, in the Staite 
of Chibiahua, Tt, too, i a busy niodern 
city. but a8 different from El Paso as if it 
were in another hemisphere, 

We stepped off the bridge to Avenida 
Juirez into.a mixture of Adamtic City Board- 
walk and Coney Island Midway, seasoned 
with chili pepper and Spanish architecture. 
Tt is a paradise for souvenir hunters, art 
collectors, wa! shoppers, and business is con- 
ducted in English or Spanish, dollars or pesos. 
‘The rule is, Buy if you like—but bargain 
you must. Itis unthinkable to pay the asking 
price; doing that would break up the game, 


Mexican Linch “of Heroic Size” 


Restaurants, juke joints, and plushTined 
floor-show clubs provide either Mexican or 
nf food and drinks = prices that make 
ing unnecessary. T had a cocktail 
and a Mesican lunch of heroic size for less 
thin $2. 

On the Calle 16 de Septiembre, in the cen- 
tor of the business district, are the 17th-cen- 
tury Mission Nuestra Sefiora Guadalupe and 
the futuristic facade of a luxurious motion- 
picture theater. ‘Back of the mission are mod- 
ém steeland-stene government buildings and 
an up-to-date market. An occasional burro 
cart slows the heavy stream of autos, trucks, 
and buses. 

Except in the residential districts with their 
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Spanish-stvle homes, contrasts are the rule. 
Judrex and its people are undoubtedly Mexi- 
tan, but not the Mexican of song and legentl. 
They work and play as hard as any Yankee, 
and seem {oenjoy it more. 

Retuming to El Paso was as easy as leaving 
it—for Rrnie, Each time be just walked 
through customs, while T had to stop and 
prove my citizenship, The fourth time I was 
annoyed enough to ask why T wax always 4, 

“Don't blame me, mister.” said the customs 
inspector. “I'm just doing my job, You're 
sunburned the same copper color as some of 
these Indians, and a lot of them have blue 
eyes and blond hair, too, Vou just don't look 
like an American to me.” 

The sparsely populated border country of 
New Mexico and Arizona, from El Paso west 
to Tucson, is the driest ond mest mountainous 
section of the Wright Way, A forced landing 
there could be serious. Chances of trouble 
in the ait were slim, but T fellowed the advice 
‘of seasoned desert pilots and filed a detailed 
flight plan with the Air Traific Control Cen- 
ter at El Paso. 

I prepared the plan for this run exactly 
as T had all the others, and then reduced it 
to the standard sequence roquited for filing 
by radio after take-off. When T had estnb- 
lished contact with El Paso Radio Range 
Station and told what [ wanted. my earphones 
said, “Cessna six-nine-two, this is FE Paso 


Ratlio, with your plan, 01 
Tanswered: “El Paso Radio, this is Cessna 
six-ninetwo, Here is my VFR (visual fight 


tules) Might plan. NC four one six nine two, 
Cessna one seven zero, Markwith, Anderson 
Field, 10,000 Green § Tucsan, one two five, 
three one zero five, oh nine twenty, eleven 
forty-five, four point five. This is Cessna 
sh-nine-two, Over.” 

After repeating back to me. the communica- 
tor told me he would accept and file the plan. 
He then relayed it to Air Route Traffic Con- 
trol Center, where a dispatcher put the exact 
sequence on the teletype circuits to Tucson 
and all the radio range <tations between. 

Trunslited, that sequence meant thot NC 
41602, a Cessna Model 170 plane, Piloted by 
Markwith, would leave Andérson 
Paso, to fly at 10,000 fevt, along Civ! 4 
Green 5 to Tucson, Arizona. The plane would 
fly at 125 mph, transmit on a midio frequency 
of 3,105 kilocyeles, depart at 9:20 a.m., arrive 
at 11:45 aum., and carry enough fuel for four 
and a balf hours of Mi 

Tf we failed to terminate that plan before 
2 pm. when our fuel would be gone, all the 
organized machinery of search and rescue 
would automatically go into action to find us, 
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pelicans arrived to show the fishermen how it’s 
done. The wheeling flock of sea birds stood 
out in sharp contrast, against the background 
of desert and mountains, nore than 100 miles 
from salt water. 

‘Ten minutes after the pasting of a mountain 
cloudburst, the road and the desert appeared 
as dey as ever, buta miracle had been per- 
formed. The gray desert now sparkled with 
green, and the mountains glowed with bril- 
liant colors. ‘The heat was gone, and we 
drove along uncer a flaming sunset that Tasted 
nearly an hour, The play of colors changed 
so rapidly that only a motion-picture camera, 
could have captured them, 


Desert Plant Flames into Lighthouse 

Some steers outlined against the sky re- 
fused to wait for Ernie to. make their por- 
traits, so T set out on foot to drive them 
hack into position, They drove easily—any- 
where bot back. When they were of 
me, they just faded into the brush, leaving 
me breathless and convinced that cacti should 
he admired from a safe altitude, 

Paul Nichols, Chief Pilot at Faloon Field, 
was our guide om a trip into the Goldfield 
Mountains. This was the desert of the tall 
saguaro® and the wickedly beautiful cholla 
cacti, Every plant we saw grew thorns of 
some mature. 

Paul cautiously ignited a cholla plant to 
demonstrate its usefulness as a sort of desert 
lighthouse. Hunters lost on the desert after 
nightfall use its brilliant, lasting flame to 
guide searchers, 

Near Meza, Paul showed us bunk-full irri- 
gation ditches which bad been built by the 
predecessors of the Pima Indlans-> 
industrioys Mormons who 
founded Mest in 1878 repaired and enlarged 
the anelent irrigation system to provide water 
for (he rich date-palm and citrus groves whieh 
surround the city today, From the air, Mesa 
appeared as a fairy city in the midst of its 
man-made oasis. 

Smaller oases dotting the arva were the 
sites of the Iuxurious wintertime guest ranches 
whieh surround Mesa and Phoenix. 

"The large irrigated area along the hanks of 
the Colorado River near Blythe, California, 
Presented another sharp contrast to the barren 
mountains and scrub-eoyered desert. The 
downdraft caused by the cooling effect of the 
freen ated gave us a real jounce as we crossed 
ite borders. 

As we approached, clouds completely ob- 
d the 10,000-f9ot-plus peaks guarelins, 
each side of the Sam Gorgonio Pass. After 
Indio Radio had assured us that the lowest 
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of them were 3,000 feet above the floor of the 
pass, we entered it and found ourselves tlying 
in a sort of tunnel. 

Below was the 2,000-foot-high floor of the 
pass, on euch side the steep, chocolate-cularet! 
slopes of the mountains, and, above, the ever 
changing clouds for a ceiling. Soon our tunnel 
widened into a valley, and we were out in 
clear air north of March Air Force Base. 

Ahead a curtain of brown smog hung from 
the lower peaks right down to the ground. 
The charts said Los Angeles was under it. 
and the radio kept insisting that | could see 
through three miles of it. When a flight of 
jet planes burst out of thut haze ahead, T 
knew we were going to stay above it as long 
as possible. Sure enough, the outlines of 
greater Los Angeles appeared below, and we 
cautiously glided down ta land at Central 
Airport} 

Daily plane traffic at Central is heavier 
than that at Los Angeles Airport. It was the 
only privately owned field we found using 
fn radic-equipped control tower. The heavy 
traffic of visiting planes is probably due to 
the mitny services available, 

Tn addition to service for the plane, the 
field provides rdis-equipped sleeping quar- 
tors, a restaurant, and a cocktail lounge. “The 
office will rent you a car, er have vour launrry 
and dry cleaning dene in 24 hours, Tt will 
also reserve your hotel room, receive andl 
forward your mail,-and furnish you with the 
latest weather report. 

While Ernie-was busy with his cameras. an 
the ground, f worried the Weather Bureau and 
the Chamber of Commerce about weather for 
acrial photography. 

When the go-ahead) came, we started at 
Cahuenga Pass and worked west over Beverly 
Hills and the Sante Monica Mountains to the 
coast at Dume Point. Returning, we flew 
east and south along the coast (page 105} to 
Palos Verdes Point and then over to Long 
Beach. 


Mountains, Sea, and City 


Heading north again, we found the incredi- 
ble natural setting of the area spread out in 
all its glory. ‘The contrasts of mountains, 
sea, and city made it easy to understand the 


*See, inthe Naviovan Grocmarmc Macarre: 
aro, Cactus Camel of Arizona,” by Forrest 
5 ¢. December, 1945; and “Saguaro Forest,” by 
HL I. Shantz, April, 1 
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pool, and if we had climbed out at the other 
end we should have stepped into the cactus- 
covered desert. A backdrop of mountains 
shimmering through the beat completed the 
wide range of contrast so common in Cali- 
fornia, 

Taking a personal plane into Mexico can 
involve endless time and red tape, but not 
at International Airport, Nogales, Arizona 
(page 107). Here border authorities of bath 
countries Coopetate to reduce immigration, 
customs, and health requirements to a single 
painless operation, Nogales ‘businessmen 
credit airport manager Jack Evans with the 
innovations which have resulted in interna- 
tional visiting at the rate @f 2,000 personal 
planes a year, 


Exploring Sonora’s Capital 


Declaring Ernie's foreign-made cameras and 
obtaining Mexican flight plan and tourist per- 
mits required only a few minutes in a small 
section of the field wfice. With thy reoeipted 
airport statement, which included all border 
fees, Mr, Evans gave me a list of Americans 
living in Sonera and a schedule of Mexican 
hotel, taxi, and gasoline rates, He also pro- 
vided Mexiran curteney at the going rate of 
exchange. 

On arrival at Hermosillo, capital city) of 
Sonora, we piled our gear in an air-conditioned 
hotel room and set ont to explore. The city 
presented many fine examples of the progres- 
sive planning and active development for 
which the whole State has become famous, 
A large American-designed cement plant bas 
provided the material for an irrigation dam, 
Suite University buildings, a museum and 
library, and many homes and office buildings 
of ultramedern design. 

The strong emphasis placed on education 
was, | thought. aptly demonstrated hy placing 
the elementary and secondary schools as close 
as possible to the University campus, Even 
after learning that English was a. required 
subject, 1 couldn't get used to having 10-year- 
olds answer my horrible Spanish in fluent 
English. 

Ernie's Spanish was more than adequate— 
until he tried to order breakiast eggs “sunny: 
sideup.” Finally he drew a picture while 1 
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made motions in favor of scrambling them. 
It worked sa well that we never learned the 
proper terms, 

Diagrams and gestures would not work over 
the telephone, so the hotel clerk put through 
my call to Nogales to give American customs 
the required notine of arrival, 

‘The only other formality required was per- 
mission to take off (page 97). 

‘The airport manager instantly granted this 
and we set out on a spred nun for home. A 
bit of figuring after landing a( Big Spring, 
Texas, that night showed that we had covered 
750 miles, aver three States and two countries, 
in less than nine bours. Five hours and 40 
minutes was actual transit time. Customs, 
a lefsurely luncheon, and aerial photopraphy 
accounted for the rest. 

Another four fying hours brought us down 
on Cessna Aitormft Field at Wichita to com- 
plete the round trip, In less than 46 flying 
‘hours we had safely coyered 3,600 miles over 
mountains, deserts, and farmlands, in 20 
States, Mexico, and the District of Columbia. 

Weather delays amounted to tess than 5 
days out ef $3) Operating and maintenince 
ensts of $180 were about the same as they 
would have been for a medium-pticed car 
carrving the same load. 

Looking back, we found that, where ay 
able, air marking had provided a positive 
between ground und chart, In planned se- 
quences it had speeded flight planning and 
Increased ground speed by simplifying nayi- 
gation. Hecause they were so hard to find, 
big-city markings had not been important, 
but small-town markers had been invaluable, 
A surprising number of airports bad been 
unmarked 


Skyways Make Flying Safer 


While mach remains to be dane, the Wright 
‘Way and its sister Skywave mark another long. 
jorward step in the growth of personal air 
Transportation, 

With « relatively small amount of training 
and plenty of respect for the weather, Mr. 
Average American will be able to navigate his 
personal plane along the Skyways as easily 
and safely as he now navigates « well-marked 
surface highway in his car. 
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Pittsburgh: Workshop of the Titans 


By Annirr W. Arwoon 


With Eustrations by National Geographic Photographers B. Anthony Stewart, 
f. Baylor Roberts, and John E. Fletcher 


so dependent upon natural resources, 
ly upon niineral resoutees, a3 
Pittsburgh, world capital of coal and sicel. 

As the throbbing heart of basic, heavy 
industry, and the very symbol of America’s 
industrial power, there is something elemen- 
tal about Piteshurgh, It is direct, natural, 
vibrant, and virile. Tt has testless, dynamic 
drive, It has fundamental strength. like steel, 
of which it is the world’s No. 1 producer 
(page 123). 

To an unparalleled extent, Pittsburgh is a 
city of producers, and by contrast many other 
cities seem like mere market places. 

Underlying the greatness of Pittsburgh, 
hoth literally and figuratively, is the so-called 
Pittsburgh seam of bituminous coal, found 
throughout so mach of western Pennsylvania 
and West Virginia. This is one of America’s 
chief sources of energy and is generally con- 
sidered the world’s most valuable single min- 
eral furl deposit. 

Other seams of coal, both in the United 
States und abroad, are thicker and more ex- 
tensive; hut there are relatively few from which 
coke for steel manufacturing can be made, 
and an oven more limited number whose joca- 
lion sv perfectly fits the needs of industry.* 


Set in a Girelet of Riches 


Pittsburgh's location, plus its nearness to 
coal, has made it a titan of industry. Within 
a $0(-mile radius is more population and 
probably greater riches than in such a citcle 
drawn around any other metropolis in North 
Atterica, 

Like most big cities, Pittsburgh is Incated 
ata natural break or junction in transporta- 
tion routes, With some cities it is the mouth 
of a river or the end of a lake; in the case 
of Pirtshurgh it is 9 jumction of river valleys. 

Indeed, Pittsburgh exists because two great 
rivers, the Allegheny and the Moponguhela, 
come together at the “Point,” or apex of the 
city, to furm the Ohio, 

The result is a marvelous system for the 
collection and assembly of vast quantities of 
bulky vow outorials, such a% iran are, lime- 
stone, coal, and coke to muke steel Trans- 
portation is supplied by fleots of barges on 
Uiree rivers and trunk-line railroads along 
their banks, 


(oy ALL great cities, probably none is 
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Like New York and San. Frariciseo, Pitts- 
burgh has a spectacular setting, a capacity 
for being seen with the eye in the large, [ts 
location has great natural beauty as well as 
colossal utility. 

But alas, itis handicapped a5 well 5 blessed 
hy topography, for it occupies one of the most 
irregular and uneven sites af any upon whicly 
O great city is built (page 126). 

“Tittshurgh js undoubtedly the cockeyedest 
clty im the United States,” wrote the late 
Ernie Pyle. “Physically, it is absolutely irra- 
tional. Tt must have been laid out by a 
nvolintain goat.’ 


A Mountain and River Town 


Seriously, it is to all intents and purposes 
& mountain a¢ well as a river town. A local 
geographer says that 10 percent of its surface 
ds in slopes of 40 percent or more, “The lowest 
elevation, at river tevel, is above 700 feet, 
and the hills with which the city abounds rise 
to more than 1,200 feet, many of them steep, 
barren, and unfit for habitation, 

Because of the mighty force exerted by the 
three rivers through the ages, the Appalachiaty 
Plateau at this paint is eroded and dissected 
into a maze of irregular hills and sharp valleys 
of ravines, some deep and narrow, 

One is amaxod that human beings should 
buitd in such a place. 11 is a city of isplated 
settlements and communities, many of whose 
resilents rarely visit other sections. for natural 
barriers make travel awkward, difficult, ane 
cireuitows. 

You may have a friend who lives half a 
toile away,” to quote columnist Emie Pyle 
again, “But toget there you circle three n 
around a mountain ridge, cross two brides, 
go through o tunnel, follow a valley, skirt the 
edge of a cliff, and wind up at your friend’= 
back door an hour after dark.” 

However, because of its extraardinnry to- 
pography, the average visitor to Pittsburgh 
sees scarcely a dwelling in it, and probably 
the only steel mille he sees ore before he 
reaches it or after he has left. 

The lack of level land has forced a large 
majority. of the basic industries up the Alle- 

* See, in the Narinest Grugnactite Macazese) 
“Coal: “Prodigious Worker for Man," Muy, toa} 
and “Stce. Master of Them All” April, 1047, both 
by Albert Wo Atwoud. 
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Her 
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Thirt; ago the department stores be 
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gifts, -wear, amd the like 
Tn no ther large city’ does this type of 
store do such a large proportion of the total 


retail business 
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Tn t cities T have taken streetcars for 
gram but not in Pittsburgh! Hi 60 
separate st ar routes enter ancl leave the 
small Triangle. Out fit a map of the 
lines looks like the bad dream of a moder 
artist 


Confused and Complex Srreet 


an itself is neces- 
Streets come to 


For one thing, the street ph 
sarily confused and complex 
a dead end in hiltsictes, diffe 
sections uf the city they do not ruy heoording 
to the points of the compass, but at right 
angles or parallel to the three rivers. 

Then, too, must of the lines cannot proceed 
directly through paying territory, but nvust 
fallow very indirect routes, uround, aver, oF 
throdgh an unproductive or barrier of 
barren hills, to reach spots flat enough for 
residential settlements. 


122 The National Geographic Magazine 


= 


— 


ae 


Pittsburgh: Workshop of the ‘Titans 12 


Even a Bessemer Must 1 


arn Steelmaking the Hard Way 
H Boss 


Homesten 7 treen 
ting from Carnegie Te a Cleveland subsidiary of United Sta 


early one percent of all 
weld. 


ined 
| tow u 
900 tons or 
} tons in o railroad fi 
Lion on these rry 


the lock and 
al « 
hy 


moder 
the be 


steel mill trim young 
gradual 


Rod 


ic hh 


the dense fog 
for his own 
“The Busiest Lith: River in the World” 


The Monongahela, or “Mon,” is perhaps 
i 


thiu) George Wa 
nongaheln x 


the jest litte river im the world, u 
ae Uh af coal maye upon 

it each year one of {ts mills, the 

Clairton Wo il s Stel 


Z 


ee 
: Lie 


=e 
SEF a a " 


STMeE= Sys Ee 


i claieabotiatcaee ; 


el ial tile tatiana Lae 


ea 


nl Rela 


burgh Students Work a 


Arches 


Under Searing Gothic 


Hop, ut v He na \ 
Hupunsy, [ajsodg soy samapmig Ly Huptulory so9,9g oINGASUL oFFoULT “Spooqsg YBLingsig woA,y 


pHIUIAy ayy 10 Sve SS MUTDUUYAI 10 FPUEY SyY UY sfasHH yt Koad] “exosE-u9} 


i 
iH | 
1! 

I 


carnegie Tech Teaches Future Printers How to Design Advertising 
terling niwd by Munsell col 


re} 
t Westinghouse 


sagunfudy piaow 


| | ib Iy 
mA 


nd 
Most inn 


sers, Custom-buile in Ee 


beginning 
tation KDKA & 
of the Harding 


atively few 


Pittsburgh: Workshop of the Titans 


tries within the city limits of Pittshurih itself 
Is the H. J, Heing Company, so long kyjpowr 
for its trademark, “37 Varieties” (page 132). 

Its beautifully equipped and attractive 
buildings, to be jreatly #xpanied this year, 
are open to visitors; in the summer season a 
thousand peace a day visit the plant, To 
me ote of the most interesting fearures was 
the almost complete mechanization of spa- 
shetti making, formerly hand operation, 

As a young man of 25 in 1869, the first 
H. J, Heinz grew horse-radish amd packager 
and distributed it in near-by. Sharpsburg; 
the business has remained in Pittsburgh ever 
since. "The founder was followed by his sn 
Howard, and $2-year-ld AL J, Heinz TE took 
over in 141. 

‘This concern is the largest maker of ketchup 
in the world, and thus is a very litue user 
of tomatoes. Since tomatoes are vulnerable 
to blight, Heing dors not rely spain ordinary 
commercial markets for its supply, as it docs 
with more hardy vegetables, but develops its 
own Striins, supplies seeing plants to thou- 
sands of farrners, contracts ta buy their entire 
crap when harvested, and sends out experts 
during the growing season to help the farmers 
if blight or other injury is threatened. 

Heinz is the second largest maker of canned 
soups and one of the four largest makers of 
baby food. Although there literally are from 
120 to 127 varieties, not the fabled 57," the 
chief products, besides ketchup, soup, and 
baby foods, are baked beans, pickles, spit 
whetit, and condiments. 


A Center of Research 


Tris unlikely that many people outside of 
Pittshurgh realize that continuous research as 
well as production is one of the ci primary 
junctions, Laboratories, no less than mills, 
line its river valleys, and it hax a tremendous 
concentration of technical societies. 

As everyone knows, the electrical industry 
is bused pon. research,* and for almost 60 
years hundreds of scientific projects in the 
Westinghouse Research Laboratories in East 
Pittsburgh have been translated into processes 
and products that make life pleasanter and 
easier, 

In the company’s first rented building in 
Garrison Alley, Mittsburgh, three rooms on 
the second flonr were set aside as an “elee- 
tien! loborntory.” In fact, the company 
would not have been organized at all if it 
hod not been for William Stunley's research 
on alternating currents on behalf of George 
Westinghouse. 

For many years the cheapness and abun- 
dance of coal discouraged intensive chemical 
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research, but more recently Pittsburgh has 
become the headquarters for oval reseaveh in 
America. This is being carried on not only 
by government agencies, universities, and re- 
senrch institutions, but by the Joint action of 
a number of coal and oil companies. 

Of particular interest to the general public 
are the pilot plants for turning coal into jase 
line, At present the outcome is still uncertain, 
But gasoline can be made from coal, 

One of the great Inboratories which 1 visited 
in the Pittsburgh district was that of the Gulf 
Research & Development Company at Har- 
marville, on the Allegheny River (page 172). 
Here more than 1,000 persons are employer 
and the work of more thin an additional 500 
in the field is overseen—that is, of exploratory 
parties in all parts of the world, 

Research is especially necessary to ofl com- 
panies because processes are fast nutmoded. 
Such a company is depencent tpon the de- 
signers of equipment—that is, of engines. The 
too sudden replacement of the present type 
of gasoline automobile engine by another type, 
such a5 the turbine, might upset the economics 
of the oil refinery industry by requiring a 
different type of fuel, 

At the Harmarville tahoratories every fuel 
and lubricant produced from petroleum was 
being tester, inchiding even the smallest spe- 
cialties; such as watch ofl. Here also I saw 
experiments in the gasification af coal. 


Maps and the Search for Oil 


C had not previously thought of such a 
laboratory as being one of the country's largest 
and mast meticulous map-making eonters, but 
the collection of data concerning the location 
of off by means ef magnetic, gravitational, 
and seismological measurements must all be 
put down on maps, ane immediately! Such 
maps do not take years to make; they re 
turned out every week (page 143), 

The air-borne magnetometer was devised 
by stientists of this company. The principle 
wns first applied to submarine detection «dur- 
ing World War U1, aml after the conflict it 
was applied geologically, 

It is valuable because 9 Single sir-herne 
crew cin map 450 profile miles daily, as com- 
pared with 50 miles a day by o surface mag- 
netometer crew in open country. Anil 
of course it can readily survey jungle, swamp, 
desert, and other areas heretofore so inie 
cessible as to make exploration economically 
prohibitive. 

These measurements of the earth's magnetic 
Fire of Heaven (Blectricity)." by Albert 
. Nariowan Gruguarinc Mausrine, Nov 
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especially by the use of the seismuograph. 

One of the mast marvelous of scores of 
itargets und. devices I saw at these laboratories 
was an electric analog af an oil field, By 
means of this device actual conditions in a 
particular oi} field cam be sinmlated, and its 
length of life os well as the best methods of 
developing it can be asvertsined. 

But the average layman will probably find 
the Mellon Institute the most interesting of 
all tesearch Inboratories in the Pintshurgh 
district (page 119). 

This is one of the most important scientific 
institutions in America, and is housed in an 
unusual and beautiful building in the Civic 
Center of Pittsburgh itself, 

Three of the nine floors are below ground 
Jewel, and there are four interior eourts for 
natural lighting. Tn addition to extensive 
machine shops and library, office, lecture, and 
social rooms; there are 370 separate rooms 
for scientific and investigational work. 


“Pillars of Scienve” 


Approximately 80 separte and independent 
research projects, or “industrial fellowships: 
wert carried on ina recent year by 573 senior 
and junior scientists. The buililing his the 
largest monolithic column installation in the 
world: each of the 62 columns surrounding the 
building weighs 60 tons—veritable “pillars of 
science,” 

As early as 1909, Andrew W. Mellon, Seere- 
ary of the Treasury under three Mresidents, 
and his brother, Richard B. Melton, b 
aware Of the gap then esictinw between 
and industry in this country, as compared with 
their profitable partnership in Eyrope, As a 
result. they founded the Institute in 1413, 

This the oldest and probably still the largest 
industri laboratory in the United States in 
which joint facilities are used cooperatively tw 
improve existing products and processes anc 
crete new ones fora erent variety of different 
industrial companies, large and small; thou- 
: of such companies have been served. 
ev early idea was to aid small industrivs, 
hut a number of these have grown into very 
large ones because of the Institute's work. 
In fact, it has uetually created whole indus- 
tries, as well as provided presidents, vice presi- 
dents, and research directors for others, 

One homely illustration is that of the Chi- 
eae concer which prodhices seamless tubing 
from viscuse cellulose to be weed for frank- 
furter casings, “cotton shirts on wleners,'’ the 
result of ten years af Mellon Institute research, 
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One of the largest chemical manufacturers 
in the United States is so engaged largely 
because of the Institute's. contribution. 

Among the enorniatis. nib iu were 
of projects on which the Institute has worked! 
we protective coatings for storing hot water, 
Foot ventilators, new methods for measuring 
Stream pollution, production of mew food fla- 
vors, intiustrial application of soybeans, chenmi- 
cals from corm, the behayior and properties 
of thread, dry-cleaning technology, new fire- 
fighting agents, new:pan coatings for the bak- 
ing industry to eliminate the greasing of pans, 
new materials for life preservers, investigation 
of eve injuries from chemicals, and steel mill 
ane cog) mine wastes. 

In a recent year, amang the new fellowships 
started were those in candy technology, grind- 
ing wheels. and orthopedic appliances, The 
Institute supports departments of research in 
pure chemistry and physical chemisity. 

Far too many visitors to Pittsburgh -see 
only the ‘Triangle and the industrial districts 
dong the rivers. ‘They do not realize that the 
Civic Center, of which the Mellon Institute 
isa part, contains a most striking architectural 
strouping and is ane of the most impressive 
centers of its kind to be found anywhere, 

Te is not accurately named, for the county 
and city buildings ore in the Triangle, more 
than two niles away beyond a barrier of hills. 
Tn reality, the Civic Center consists of an 
unusual concentration of universities, libraries, 
laboratories, art galleries, music halls, audi- 
toriums, hospitals, memorials, athletic fields, 
and a paturabhistory museam. 

I is a medical, educational, research, art, 
musical, and athletic center overlooking Schen- 
ley Park, 

In Forbes Field more than a million and a 
half people watch professional football zu 
baseball each year, 


A Cathedral of Learning 


Dominating the Civic Center, ancl the chided 
landmark of the entire area, is a 42-story 
skyscraper, the Cathedral of Learning af the 
University of Pittshurgh. This is a building 
which people cannot avoid locking up to, beth 
liternlly ane figuratively. 

Tt was erected. very deliberately, not only 
to suggest by its height and reach the spiritual 
values which underlie university education 
but to ive lift to the whole city, to serve as 
a symbol of the birth of civic spirit. 

The building broadens out noticeably to- 
wurd its base, and most of the hundreds of 
classrooms are in the first five stories. Above 
ore libraries, and still higher the offices, 

Entering from the ground level, you find 
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(page 138). ‘This contains ay auditorium in 
constant use by musical, organizations and 
stlso the outstanding collectian of source mitte- 
rial of the famous suny writer, whose work is 
probably the most typicully American ex- 
pression af any oon 

Although Fuster began to write songs in 
earnest in Cincinnati, and there decided to 
abandon a business career to become i poe 
fessional composer, he was born in Pittsburgh, 
lived there most of his life, and) wrote most 
of his great songs there 

Among other treusares in the Memorial is 
Foster's book of original manuscripts, with 
more than 200 pages of first drafts of pub- 
fished. songs, unpublished werses, inscriptions, 
and) cartoons, all in his handwriting. Here 
one may see the evolution of his most Limes 
songs, including Gld Folks at Home. 

One of the most pathetic Foster relics to. 
be seen is the pocketbook and its contents 
which he left_at the time of his tragic death 
in Bellevue Hospital in New York City in 
1864. All it contained was 38-cents in money 
and a small scrap of paper bearing five pen- 
cled words. The words were probably to be 
used as the tile of theme of a song which 
he did not live to write; “Dear Friends ane 
Gentle Hearts." 

The erection of the Foster Memorial in 1937 
was greatly aided by Josiah Kirby Lilly, an 
In¢ianapolis drug manufacturer, tO whee ace 
tivity-as.a collector of Fosteriana much of the 
recent revival of interest in Foster is due, 
Probably one reason Mer. Lilly decided to 
place his collection in Pittshurgh was that 
singing has always been am important part of 
life, especially mang the Welsh, 
and Italian elements. 
tease his income as a Song writer, 
Foster wrote for the colored minstrel shaws. 
He was not a southertier, but as a little boy 
he went to a Negro church with his nurse. 
and the Pittsburgh river front, where Nearoes 
were a colorful: element nel where myny 
travelers to and fram the South were to he 
see, helped-give him the flavor for his s0- 
called plantation songs. 


Benefactions of Andrew Carnegie 


‘Two other notable groups of buildings in 
the Civic Center are those founded and en- 
dowed by the litte Scuttish-horn fren and 
steel master, Andrew Carnegie. ‘They are the 
Carnegie Institute, which combines in a most 
‘unusual arrangement a large riblic library, a 
IWUSeun, an rt gallery. anda music hall. all 
in one building (pages 127 and 128); and in 
a separate group of buildings the Carnegie 
Institute of Technology. 
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As early as 1881 Catnegie offered a library 
to Pitisbureh; the unique idea of adding 3 
technigal school, museum, music hall, and act 
gullery came later. As a young boy, Curmexte 
had access 10 the private library of Col. James 
Anderson in, Allegheny, now the North Side, 
and his benefactions seem to have been the 
natural result of his great interest in reading 
and books. 

He may well hive looked forward through 
the dust and smoke of the vast Industry which 
he helped create to see the need of cultural 
opportunities in-the later development of the 

city, 

eccung in 1896 arid continuing, with 
omissions duting World War Land until 1240, 
when the conditions af World War TH made 
shipments impossible, the Carnegie Institute 
carvied on the famous-International Exhibition 
of Contemporary Paintings, At its peak, us 
nuny as S15 paintings were shown, and one 
exhibition included canvases from 21 nations. 


Carnegie Exhibition To Be Resumed 


With the aid of « $225,000 Mellon grant, 
the Exhibition will be resumed in 1950. 

At ihe Carnegie Institute of Technology no 
fewer than five of the important fine arts, 
painting, sculpture, architecture, acting, wnd 
ee are taught under ane roof (pages 131, 

142, and opposite), 

In addition, there isa women's college and 
am engineering school. Many eugineets and 
scientists in the industrial “lvhoratories of 
Pittshurgh take evening courses at “Teh.” 
ome tusy students tuke as long as MO tu 15 

slo geta degree, 

‘h, however, is not primarily a city wni- 
versity like “Pitt,” as it draws students from 
many parts of the country and fronv foreign 
lands rather than almost exclusively from the 
Pittsburgh district. 

The city was setiled originally by Sentch- 
frish, and their descendunts, with their strong 
leanings. toward Presbyterianism, haye re: 
mained dominant elements in its lite, In fact, 
Pitishurgh is one of the great work! centers 
of the Presbyterian denomination, although in 
Allegheny County there are 1.273 churches 
in all, of practically every faith. 

Tn the Tritngle there are three historic 
churches—the First Preskyterian and Trinity 
. heeleal (Episcopal), which occupy adjoin 
sites and in whose yards are buried Indians 
aid Revolutionary saliiers, anel the near-by 
German Evangelical Mrotestant Chureh, | he 
land for all three congregations was given by 
the heirs of William Penn, 

But it is pot until we reach and pass beyond 
the Civic Center that we really enter the 
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city has been taking in its own history. 
thanks to dhe Buhl Foundation, the Lni- 
versity of Pittsburgh, the Historical Society 
of Western Pennsylvania, and other organi- 
zations. 

After all, it was the uta George Wash- 
ington whe fixed the location of the city by 
reporting to Governor Dinwiddie of Virginia 
that the “land in the fork" —that is, the apex 
of the Tri wld be fortified. Wash- 
ington had been-sent to warn the French to 
stay away from this region, and he shared in 
British defeats which followed, the worst 
under General Braddock. 

But finally on November 25, 1758, the vic~ 
torious Gen. John Forbes, with Washington 
as one of his Neutenants, marched into the 
smoldering ruins of Fort Duquesne, which the 
French had built on the remains of a former 
British fort and had now abandoned, 


(City Named for William Pitt 


Forbes wrote, “T have taken the freedom 
of giving your name to Fort Duquesne,” thus. 
naming the fiture city after England’s-great 
statesman, William Pitt. Being a Scotsman, 
Forbes used the “h,” os in Edinburgh. Al 
though there are some 20 Pittsburgs in the 
United States, there is only one Pittsburgh. 

On this site the British built Fort Pitt, a 
very extensive fortification, the best-designed 
and the most important frontier fort in the 
West. 

It was never used against the French, 
because Forbes's victory at Pittsburgh and 
fimally Wolfe's at Quebec the following year 
ended the imperial designs of France upon 
the Ohio and Mississippi Valleys. 

But Fort Pitt was for a long period a 
[rotection to what vas perhaps the vreatest 
national gateway to the Weat. tt fought off 
Indian attacks and also an imporlant 
western outpast during the Revolution. 

By 1790 Fort Pitt was no longer needed, 
It fell into ruins, city streets were extended 
through it, private owners took up the prap- 
erty, and eurly houses in Pittsburgh were said 
to have been built of bricks from the fort. 

Though covered up by the city for a cen- 
tury aod a half not all the foundations were 
destroyed; recent archeological excavations 
have disclosed extensive remains, Tn addi- 
tion, one entire redoubt, that built by (ol. 
Henry Bouquet, has remained intact, the rea- 


The National Geographic Maguvine 


son being that it was used for maty years as 
a dwelling, and, indeed, had another large 
house attached to it, 

Ultimately this section of the city became 
& slum and later a forlorn district of railroad 
sidings and warehouses. 

Eventually Mrs. E, Schenley, one of 
Pittsburgh's first benefactors on the grand 
scale, inherited the redoubr and in 1894 gave 
it.to the Pittsburgh Chapter of the Daughters 
of the American Revolution, the first ehapter 
to apply for a charter in that organization, 

Block House Reminder of Frontier 

At once the attached dwelling and the 

tumble-down tenements which covered the 


ground acwund the redoubt were remeved and 
the name changed from Redoubt to the Block 
Hi 


of the great milroad systems planned! 
y and raze the Block House. Tt was 
saved only by the spirit and determination of 
the DAR chapter, especially of one of its 
members, Mrs. Samuel Ammon, who spent 
months in Harrisburg fighting the railraad, 

Today the Block Houst is in an isolated 
spot, almost bidden and surrounded by eles 
vated railroad tracks, Yet many patriotic 
visitors find their way there. 

Tt is-a little building built of brick, fives 
sided, and with two floors. It has a squared 
oak log with loopholes for rifle fire on dach 
floor. 

Tt is a simple but authentic snd vivid 
reminder of one of the most important and 
romantic chapters in colonial history, a chap- 
ter of struggles which went far in changing 
the fate of o continent. 

The east- or west-bound motorist sees in 
Vittsburgh no traffic: bottleneck. But this is 
temporary, because the Penn-Lineoln Park- 
way is under construction from the terminus 
of the great Pensylvdnia Turnpike at Irwin, 
Pennsylvania, to the point of the Triangle 
Tt will tunnel through the Pittsburgh hills, 
drop to the bank of the Monongahela, cross 
on a new bridge near the Point, and thus 
start the traveler on his way Into West Vir- 
ginia and Ohio. 

Already the State has acquired virtually all 
of the land to make a 36-acre Point Park 
(page 130), But no one need wait for these 
improvements to yisit the Block House, the 
only remaining vestige of frontier Pittsburgh, 
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Hustig Citu, Neve Yo 


RADIO CORPORATION of AMERICA 
Werld Leader in Radio — First in Television 


YOU'VE 
WAITED 

FOR THIS! 
NO NEED 
TO WAIT ANY 
LONGER! 


Hard of 
Hearing 


« « « Removes Self-consciousness — 
Nobody knows that you are 
hard of hearing 


HERE IT IS... iw 


NO RECEIVER 
BUTTON 
IN THE EAR 


eeee eee eee 


NO TELL-TALE BUTTON TO SHOW! 


And now the Phantomold (inviuble) 
fs combined with the finy 
Be bt ne oNevNiT 


MONO-PAC. 


one of the World's Smailest 
Hearing Aids 


ay 


\ 


You are assured of uasurpassed hear- 
ing quality for both tane and volume. 
But best of all, even your friends won't 
notice that you are wearing a hearing 
aid. You owe it to yourself to see this 
newest hearing improvement and con- 
vince yourself that now for the first 
time you really can conceal your 
deafness. 

BELTONE HEARING AID CO. 

1450 West 19th 51,, Chicogs 8, Ill. 


r 4 
| goltone Hearing Aid Co., Dept. NATG-7 | 
H 1450 Weat 19th $t,, Chicage , Ill, | 
| Plese fell me more about the new invisible | 
| PHANTOMOLD | 
| Name I 
: Adultexs. | 
| Town. I 

J 


MAKE YOURSELF ONE OF 
The BARGLAW Family 


You may know New York well... bur 
you will like itbetter H you're one of the 
Barclay family whe finds himself so 
pleasantly at home in this hospitable 
hotel, The success of the Barclay ls due 
neither to luck nor accident—it is the 
requit of sound planning and maticulous 
attention to detail, 
WILLIAM H, ROBKE, 
General Manager 


The 


vor. BARECLAY 


114 Eas 40th St, New York 17 
Frank W) Regen, Present 


5. 


Some guests 


are amazed 


when we auinounce that 
wer hotel theatre bs 
filled They didn’t 
even know we bere 
a theatre 

CHALFONTE-HADDON HALL 


1126 Booawoth, Atlantis City, M2 


WRYSCA LOH, 


D 


wus) f)til (08 Vie deh enaTe 


free Vacation Guide 
TO NEW YORK STATE 


The most complete ever published by any state! 196 pages 
packed with full-color photographs and valuable information 
about all the fifteen vacation regions in the Empire State. 


Lovers of seu and sand flock tt 


tlatriry. 


9 You'll actually see 1. 
in New ¥ 
" Ialexrabe-St, Le 


fur fisting, 


y forte anf be 


THOMAS © DEWEY |, “i, HAROLD KELLER 
Greernar Conmateteeaerainsen 
> 


4 
i 


City Zoue Siate__ 


IT’S BON VOYAGE 
WHEN YOU CARRY 
NATIONAL CITY BANK 
TRAVELERS CHECKS 


Because they protect your funds from 
theft or loss and ore spendable 
everywhere! Promptly refunded if 
Jost or stolen! In denominations of 
$10, $20, $50 and $100...coat 75¢ 
per $100, Buy them ot your bank. 


NCB 


TRAVELERS CHECKS 


HACKED OY THE MATERIAL CITT DANK OF MEW TORK 


SFieat om Wortel 


Banking 


Mentlow the 


Wining 


Teneinra 
as Patrick ae, 
knew it 


and myerns. 


WVELMIAMSROTE LOTIGE, 


WIL 


sewn Willicmshurg’s 250th “Aasfnes ersary Iai 


PUT A THRILL IN YOUR VIEW 


~ ...Wwherever 


Wind 


TINSLEY Laboratories ~ 212 tinsiey Si¢g., Bertaiey, .@ 


TO HELP PLAN YOUR 
TRIP WRITE cs 

B.C GOVENNMENT ff 

TRAVEL BUREAU 
ViETomA, BC 


Geayraphic—tt Identifier you." 


a en 
Sth ineit fod — 


YOU'LL HAVE A STANDARD OF COMPARISON 


See televinion nr 


Oat ite finest... on & Du Mont. 


Sor the clear, firilliant, steady picture on the 


jew aerecn. Listen to its rich, full tone. The 


for then the quality of 


a receiver, 


cae 


ciigedl Ueaudie tn felevision 


Due Mont’s deve 


of your Bu Mand meeiver ia dhe nate 


beferiaiore 


Aakmats iqne by Abst Reser 
Hin 8. Oa Wact (aimratmina, re + Ga 


At least BO% brighter than ordinary. tele- 
vision under the some conditions. You can 
‘enjoy it in normal room lighting os aye spe- 
ciolists recommend. Eostern prices: Model 
621 — $3469.95". Others from $239.95" 


installation ond tax extra 


GENERAL @@ ELECTRIC 


Ui MIA 


FOR A VACATION.. 


(i Ciilaine 


TRAVEL MEANS 


tickwhs und secure reser. 
fae you leave! 


CHICAGO 3, ILL a 
LOS ANGELES 14, CAL, 510 W. 6 St 
T., 89 Yonge Street 


THE TUBE NO ONE CAN IMITATE! 


HOW CAN THIS TUBE 
—go 475,000 miles 
—take 10,189 punctures 


... WITHOUT GOING FLAT? 


behind the amazing per 


T 
is todd ina new be 


which we'll be 
you free. Mull the be 


Sa ENS ENE LALO (La 
Sealed-Arr wars 


WITH PATENTED BULKHEADS 


THE ONLY CHRONOGRAPH 


that actually looks like o hand 


all hands centered for easy r 


Porfect for: 
Aviators 
Doctors 
Engineers 
Chemists 


Sportsmen 
Physi 


Explorers 


ats 


THE OUTSTANDINGLY 
DIFFERENT CHRONOGRAPH 
@ SHOCK-RESISTANT 
@ ANTI-MAGNETIC 
@ 60 MINUTE RECORDER 
@ 17 JEWEL MOVEMENT 


Waterproof. Stays waterproof while 
intact end cose js ur 
tent jeweler shauld replace ci 


case 10 restore Mido's wa 


BO Tore you soxping your cash, negotiable 
securities or other valuables in a 
square doar saf 
tn protect its cont 


so 
What 


rimacily designed 
6 against fire? 


# Mosler Safe ¢. 
‘Main Office: 370 Filth Ave. New York 1, NY. 


3 wf Safer und Vorits in the World 


IN ORANGE 
COUNTY 
FLORIDA 


*FOR THOSE WHO CANNOT 
SHOULD NOT CLIMB STAIRS 


instant tw liste) 
md tre 


you time 


a ever f your sevmmtary 


way 


frum her other work. Forgot af! other wert 


TIMEMASTER ditt 


here in dicuiion ar its 


Pie nM 
that ee 


vy dictating machin 


© Streanlin 


DICGTAPHONE 


Your Nome 


Street Address _ 


= 
1 

| 

i 1 

i 1 

Electronic Dretation [esa 
! ! 

! I 

a 


NOW you ean “Cruise” to 


South Africa 


urury Hners 


isting 


Afviean Enterprise 


Maiden Voyage: Jruty 2trst 


African Endeayor 
t tupust 1th 


tiny 
Ml firet el 
beth atid Dothan, See y 


Panne Lives 


New York N.Y, 


36 Uvawen 


E&J Folding WHEEL CHAIRS 


Used by, thooyseds lor TRAVEL WORK, PLAT 
ID secon t Jennings folding Wheel 
\e Chairt cre LIGHTEST AND STRONG- 
0) EST of allt They fold compactly tor 
jravel, work, play. Beautifully de- 
signed of chromium-plated 
tubular ot Insist on gon- 
uine E&J Lightweight Wheel 
Chairs for your potients. 


MANUFACTURERS OF 
WING FOLDING CRUTCHES 


EVEREST & JENNINGS Gent. 4a 
761 NM. Highlond Ave, 


Frelogg’s ew Pink DREAM 
Ge, AZALEAMUM 


at 
‘ ONE-IN-A-THOUSAND 
ARIETY Avinsing, {ao2- grow 


THE MASTER KEY TO 


Geographic Knowledge 


NATIONAL 
GEOGRAPHIC 
MAGAZINE 


Cumulative Index, 
1899-1948 


HE treasure house of authentic information 
in your NaTIONaL GEoGRaPHic Magazines 
from 1809 through 1948 ix opened for you by the 


Natra oRaPiic MAGAZINE Cumulative 
Index, 1990-1046, with its accompanying supplement 
for 1947-48, It contains 23,000 tefetences to topical 


headings, place 
maps, apd pi 
the National 
by Gilbert Groawe: 


, Mature subjects, authors, Utes, 
Also inchided is # history of 
and its Magazine 
, with BO ilustrations 


Whether you have onl a few back mumbers of 
the NATIONAL GrooraPpute all 600 of them 
from 1899 through 1948, this Index will enabl 
you instantly to select aod locate ull publish 
material on the subjects in which you ure in 


7 
d. The Mugarine and Index together aro. the 


equivalent 
comprehe 


of a pictorial atins, gazetieer, and 
sive encyclopedia of world geography, 


Indispeniabie in homes, schools, and libraries, 
this Index is made available at less than cost as 
one of The Society's educational servic 
clath covers; 86 pages: 7 x 10 inches. 
U.S. and elsewhere, Postase és pi 


1947-48 Supplement to 1899-1946 Index 
Can Be Purchased Separately 


Members owning the 1899-1046 Index will find 
daily ie for i 


Sc 149 
Diept. WJ, Wanhington t, 0 ¢ 


Enclseed please tnd £ far 


recjgraphic 
43 comme 

im Unites 
Postpaid 


Su:yylemeat 


O, S funda: Postmnia 
WHITE NAME AND ADDRESS IN MARG BELOW 
National Geographic Society 


Dopr, E-), Washington 6, B, € 


Summer or winter we require a well-halaneed 
dick—one which: ine ° wtipply 
af proteins, carboby ing wod min- 
erals, These essemt inl th wr 
hefornd in three i foods 
wel ae cererehs sind breed, butter 


iden are sachet 
tex, vital 


nutrition may 
Banteay fouls, 
ind fats, anc 
fuot for daily eetivitins, Byaled- 
ing foods, including meat, fink, eps, amd mille, 
help to tak ir of body 
tissues. Prot 1 


ma BW 


eweets, provh 


grain or eric! 


Digestive upsets are mor likely to porur im 
wommer (hen at ther times of the seman A light 
cluding fruits, will be 
Jess upt ta overburden the digestive system 
Lan a heavy ene. 


One good hot meal 9 diy in summer is roc- 
ommended by natrition experts During the 
war, U.S. Army tants in the tropics showed 
that it was easier far overheated men to digest 
hot food than 


Authorities say that 

1 better lowell af by 
More facts about hi 
booklet, 


Metropolitan Life 


Insurance Company 
La MUTUAL COMPANY 
Ave New York 1, N.Y, 


1 Ma 


ting the right foods int 
ith at all ng 
hful ati 
IN, "Three Meald a Day, 


wg may be fownd in Met 


e¢pecially fich In ¥iterits and minerals jd 
help safexunrd health. 

Within onch group there iz a wide choice of 
foods which permits the selection of mus 
suited to the sensor of the yer. Cheesy and 
ogg dishes, for example, may be particularly 
inviting on hot days, while heavy, fatty meats 
Seem more appropriate in the winter. Im addi 
fon, fish vegetables and fruits, are 
more available in wammer, may often be sub- 
stituted for winter staples. 


whielt 


Raw vegetables, serv 
more nutritious than « for the vitumin 
content of cabbage, enrrota and other Vvepix 
tuhles ie higher when raw. They may alao male 
summer meals mere appeiizing. 


pre often 


In summer the body may 
11g quarts of water a day. This liquid mist be 
rep milate food and 
regulate So, one should 


aced, for ii helpe ty 
emnper: 
drink pleaty of liquids 


body 


A Warm weather 


+ right amount oxually 


d may contribute 


ot Lotter 
litany 
Mail the coupon for a free copy, 


Meiripolitan tite Insurance Co, 

1 Medison Awnnun, New Fark 10, N.Y. 
Plense send mea 

booklet TOM, “Thre Meals » 


Bie came Wem of the clecrme eel, Al 


four-fifthe of the te 
toim 


lertriciny 
firm co. sen 
Ves or mare 


When a piranha 


nature, Te hiv 
~ And h a teen 


Tho came of thi 


sitanee— 
anal what a therevaay lain making your 


«a deeetr tneome should 


MORAL, INSURE IN 


The Travelers 


ALL FORMS OF INSURANCE AND SURETY BONDS 


_ HORMEL 
HAM 


cold righ 
mr and ole 


d toend, A triumph 


deli eas at fee at ite very best 


6 =e 
644 minds of thee 


GEO. A. HORMEL & CO., AUSTIN, MINN, 


‘ \from Kodachrome Film ——>~ 


© if a miniature camera 


brilliant screen projection 
of your Kedochrome pictures... finished and 
mounted os color slides without extra charge 


a a made to order in the reasonably priced 


2X size shown hera, or in larger sizes 


OGRAPHY'S GREATEST TIMMTLE 


ith & 


color pictures 


a= 


your Kodak dealer's 
Kodak Flash Bantam 1/4. Comera —Pilm-site, big 3 
ability. Lumenizee tons. 4 precedes to 1/20 
$49.30, including Federal ‘I 

Kodak 35 Comers with range finder — | 
5 dev 5 whvuttle C 1/200 


Koduslide neat Medel 1A 
Miverit- rrinsze fics <9 
Other Kivwlaslide Projector 


Kedaslide Teble Viewer 


Eastman Kodak Compuny 


Price wibject to change without active) 


KEEP POSTED! FOLLOW WORLD EVENTS 
ON NATIONAL GEOGRAPHIC MAPS 


‘Nutihat Gougeaphie Sevlaty 
Dept EJ, Washington 6, D. © 
Pheune sund me items insientad toqlne: 


toaa 


© These: tencosier amps |_ How Mar Copies Desiced — 


come an ithe: gnwor or “Papst | Tei | quteses 
Komi, Tndereu uteaivill- Mare | Mapa | 5 
F ubje Jor miape,muariced (Ate meh in | 8 ren 
with amterink © All }termm ipo ie _ u 
wee seat peomas propel, (CLS | sian 
Alticat 
‘Avia ui Adjaieet Areas 
Atlantic Ocean r 
‘Auniratla® 
Bible Landa i 
Britialy Lstes™ 
x 
: = 
H 
Ceatrul Europe & Modi =I Hy 
Germany A Approaches" : Es 
Tastin & ura i 
} indian Gcean ee 
Jagan & Ad jaceai Region i 
i Aula Pacific Oreaue H 
Japan & Korea in detail : 
Wurth Aimericut 
‘Ne & So Hemispheres 
Pucific & Bay ot Benge!” 
Rice Ours 
Philigploos™ i 
Saath America® Ls 


Smathenst Apla* 
The Won 
USSR Monsis 


Bracket Map of Ceatial & 
Suburban Waxh,, 0.0 


copies Moy Cano, 42.89/08 8 0.75, 
How Maay Conien Desiced 
ENLARGED MAPS {nderes 


(On Heary Chart Paper 


lbte Lanils* 
Dnlted States 


nnetime pemittonce of S 
Tame 


Address t a 


Ten-color series includes mew 
map of Europe and Near East 


Se 


stinnal Geugraphic Society's maps cover 


"HE > 
Weg 


id. Tuink: psutilzalbed Jumble tte 

fp of Europe and Near East $s iehew 
showing jamtwar lunidacies and fyur-pewer zones: 
in Germany and Austria By comph ur col 


Hon of The Socket 'k mai pa Won dup at 
mnaiins est 

imeliness and relerence valve 
Society's spellers tp followed by muy 
Hons, “all plive vases i 


fotinelon these togibbe ter 


Becoom The 


OE Pre asic 
ss Hews ure eusily 
acts. 


MAI INDEXES ble for maps marked with 
an asterisk (*) in the adjoining order blank, these 
Tidexes make ciay the Jocation of macues on corre 
sponding mapa and describe the areas covered 


MAP CASE: This handy 724 x 10-inch file. bound 
like» hook, preserves maps for instant ose. Ten 
pockets cun hil 2) folded pamer mapa of andar 
aves of 10 folded pupor maps woth Tndexes. 


Enlarged Maps 


BIBLE LANDS—6i lon a4 


*: Bible and clu: 


stinlents aml tenehers will seelomme this fen-coler 
caliteanmint of the timely mays issued with the 
December, Mi, Naviowal, GErncn amie Manazixe. 
This legille pup sbioies peineipal railroutls 


Hines, eowtly, al nw 
references, 3,779 place t feuture (he 
Holy ward today and iy Bibbcal times, Jerusalem 


Crmsailes, rmvtcs of the Exodus and of Saint Pani, 


UNITED STATES it" 4 154)": A superb ten-nidor 
yement of The Society's Ito US. Map: Thin 
inn to the Weed Mag listed below abiawa 
liighwass, notional pow wna mene! 
I the retorvorre they create. © 
Special inset 
Mate 


ties exist oo 


TUE SRL Doe eV 

ten"y | i J fem-oojor m 

the earth | fied picture, In 
unin, spremal of dst aed Sed W 


js. Hime zona 


rates, ela 


Sept 


NO. 
Vietinbiees sli 


ond SO. HEMISPHERES —i7" 

re 
ea. Tenet wh 
nil, fowesty, arctic tun 


nes, lewcrtia, 


wes A eselail, dery-carlorr ¢ maceil, 

a 
PRPC ES; Pleaue reter to coupon for separate pricew in 
“US. & Pras” and “Kleewhere” Rensitances whopld he 


payuble im U.S, Brands, All Meena went powtag 


prepuet 


“This shamrock has deep roots... 


in Northern Ireland... 


yo 


f and in our memory! 


y picture the spot where we plucked it—where its plant, 
no doubt, is still growing—as if we'd left there only yesterday, 


“It'e curious how such a small keopaake, itself now 
dry and withered, helps keep pleasant memories alive! 
“Looking ot this leaf of shamrock, 1 can almost bear the 
ereak and jingle of the jaunting cor that took us on 
our piesie to that ancient hound Tower in County 
Antrim. [ even seem to sniff the fragrant Ulster air. 
“And, from Northern Treland, we're carried quickly “Remember hifowalk -super- 


hack through the happy days we spent. in Notberot Paatitcat? 


other parts of Britain receioing: Remember ns minster 
i 2 Abbey's ‘hush wf history’. ax 

vacation footste - recalling the you called Hall suidacaty 
warmth of our welenme . . Hig Ben's vines broke in? 


reliving it all ag 


“Remember « 
St. Lege 


bred wittner and how ovr 
Baglish hosts seemed just ax 
plensed as we were?” 


“Remember the wonderful neue at 
the Exlinhorgh Fesivul ... und the 
Castle, Noadiit at midnight... andthe 
skirlingof thoscmaysed pipe bands)” 


FLAN YOUE THEE NOW for 
Sept-Oct. Hbawvtrates fit 


~ ‘ fuse fromm nue tear ey 
to nite gt or frum SHAT TRAVE 
F ASSOCIATION, (Tourint 
é  Dicinion of the’ wa TESIE 
fe a Tatas 
HOARD 


Apenne, } 


Where more than half-a-million visitors 


PAND HOGIGAYS 
from qyerseas found a Royal Welcome in 1948 : 


Home Seudy 


SCHOOL-AT- HOME " 


Kindergarten through 8th Grade 


by mail anywho 


‘A 
hild ami #ehnel ge 


CALVERT scHooL| 


37 Toscany Rd, Baltimore 10, Md 


a 
Girls’ Schools 


ASHLEY HALL 3: Ja Eel 
2 i 
WW. it. Garner, Pewolderet, Frantilin, Baws, 


EDGEWOOD PARK \omnren ¢ 


GREENBRIER COLLEGE i 


LINDEN HALL 


WARRENTON COUNTRY 


~ | Dna. NAPA Mucth Brose! 


CAMPUS TO CAREER 


fete ENOL MENT SEC MIEARY fax 


i r wi ce a 
Pros Bias M07, Park Station. Wayneubues.VaL 


|THE BAYLOR SCHOOL 


Lewis 
Mig, PL LL Wash T 


Ly uns a 


A genant o fennel 


Revie 


Milwoskes Ty Wie 


~ Colleges for Men 
EXECUTIVE TRAINING 


a hts 


PENNSYLVANIA MILITARY 
COLLEGE 


Boys’ Schools 


ADIRONDACK- FLORIDA 


Pierre G. Careurar, 
= Gataetet Gowen Maan, Fin 


ADMIRAL BILLARD 
ACADEMY 


Camis. M.A, Milos, USC (Ret. 
at New Landan Conn 


ARMY AND NAVY ACADEMY 


For rataiog addres 
‘Catan Clashes %. Roma 
‘Bas N, Fart Dalianse, Wa. 


the Grographic—tt Identifies yi" 


as LE HEIGHTS" 


MILITARY 


Accredited | 


FLORIDA MILITARY ACADEMY 


FORK UNION 


‘|= MILITARY ACADEMY 


oe Mcrae 


* Dr. J.C, Wicker, Box 307, Fork Union, Va, 
ok er 


JEREE. NBRIER R 


Cot, WM, Grewater, Collage Park, aa, 


KEMPER MILITARY SCHOOL 
1 a. 


jn 


| KENTUCKY MILITARY 
INSTITUTE |: 


LEICESTER JUNIOR COLLEGE 


THE SCHOOL 
F DISTINCTION 
MILITARY faeteeueeens 


AN Well - Known Colleges 


OXFORD ACADEMY psotetedat 
PEACOCK MILITARY ACADEMY 
AL . 


Mestlan the Geograp 


\st. JOHN'S MILITARY THOMAS JEFFERSON SCHOOL 
ACADEMY | 


PENNSYLVANIA 


minLeTaRy 
EPA 


Bent, &) Chester, Hem 


PERKIOMEN SCHOOL : SAINT LEO PREPARATORY 
ereugt 


\ ALLEY FORGE 


MILITARY ACADEMY 


ACADEMY ©} 


MILITARY ACADEMY 


FULLY ACCREBEFED yrenarstion tee mi 
Greta 


MILITARY © 
mM ADEM Y . 


STAUNTON i 


ROOSEVELT MILITARY ACAD- 


iY ae mint 
Filly 


| Recommendation for Membership 


IN THE 


NATIONAL GEOGRAPHIC SOCIETY 


“The Membership Dues; Which Are for the Calendar Yeur, Include 
Subscription to the National Geographic Magazine 


To the Secretary, National Geographic Society, 
Sixteenth and M Streets Northwest, Washington 6, D.C: 1949 


f nominate 


Occupation— 
at lar Vie reeatae 


VT hie tnievenatti be 


Address 
for membership in The Society. 
| Mame of nominating member 


Address 
* DUES: 


100.00 U. & 

aeemiacsial | 
79 

Lee ike =a 


Bind Your 


os 


ta Quebec 
every sport is 
at its best/ 


Geograph 


po ses OS Bows o Pleas 


Judd & Detweiler; Ine. 


with VIEW-MASTER riree & 
DIMENSION FULL COLOR PICTURES 
@ Take vherill: 


STEREO SCOPIC PICTURES 


yy 


"The Voice with 
a Smile” 


“Hail ye small, sweet courtesies of life, 
for smooth do ye make the road of It,”” 


BELL TELEPHONE SYSTEM (Be 
. 


Often we hear comments on the 
courtesy of telephone people and we 
are mighty glad to have them. 


For our part, we would like to 
say a word about the 


courtesy of 
those who use the telephone, 


Your co-operation is always a 
big help im maintaining good tele 
T 5 6 
phone service and we want you to 


know how much we appreciate it 


a 


Captain Johnson ix howl at h IA “f 


dat fas world-renowned “Aloha Dinner” abourt the Lurtine 
For a sea voyage atifS best..-for unmatched hospitality 


CRUISE TO HAWAII] ON THE NEW LURLINE 


Jy 


— 
= 


Mito 


: oe 
1m Ade TO HAWA 


